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> ENCYCLOPADIA 


NEH 


. Nehemiah. * EHEMIAH, or NrEZNM IAS, fon of Hachaliah 


— — 


Av 


was born at Babylon during the captivity, (Neh. 
i. 1, 2, &c.) He was, according to ſome, of the race of 
the prieſts, but according to others, of the tribe of 
Judah and the royal family. Thoſe who maintain the 
firſt opinion, ſupport it by a paſſage in Ezra, (x. 10.) 
where he is called a prielt : but thoſe who believe 
that he was of the race of the kings of Judah, ſay, if, 


That Nehemiah having governed the republic of the 


Jews for a conſiderable time, there is great probabili- 
ty he was of that tribe of which the kings always were. 
2dly, Nehemiah mentions his brethren Hanani, and 
ſome other Jews, who coming to Babylon during 
the captivity, acquainted him with the fad condition 
of their country. 
the king of Perſia, to which Nehemiah was promoted, 
is a further proof that he was of an iiluſtrious family. 
4thly, He excuſes himſelf tr: m entering into the in- 
ner part of the temple, probably becauſe he was only 
a laic, (Neh. vi. 11.) * Should ſuch a man as. I flee ? 
And who is there that, being as I am, would go into 
the temple to ſave his life?“ 

The ſcripture (Ezra. ii. 62. Nehem. vii. 95,) calls 
him x2wn t:r/batha, that is to ſay, © cup-bearer ;” for 
he had this employment at the court of Artaxerxes 
Long manus. He had an exceeding great tenderneſs 
for the country of his fathers, though he had ne- 
ver ſeen it; and one day as ſome Jews newly 
come from Jeruſalem acquainted him with the mi- 
ſerable eſtate of that city, that its walls were beat 
down, its gates burnt, and the Jews were become 
a reproach among all nations; he was ſenſibly affec- 
ted with this relation: he faſted, prayed, and hum- 
bled himſelf before the Lord, that he would be fa- 
vourable to the deſign he had then conceived of aſking 
the king's permiſſion to rebuild Jerufalem. The courſe 
of his attendance at court being come, he preſented 
the cup to the king according to cuſtom ; but with a 
countenance ſad and dejected; which the king obſer- 
ving, entertained ſome ſuſpicion, as if he might have 
had ſome bad defign : but Nehemiah (ii.) diſcovering 


the occaſion of his diſquiet, Artaxerxes gave him leave 


to go to Jeruſalem, and repair its walls and gates: 
but, however, upon this condition, that he ſhould re- 
turn to court at a time appointed. Letters were made 
out, directed to the governors beyond the Euphrates 
with orders to furniſh Nehemiah with timbers neceſſary 
for covering the towers and gates of the city, and tlie 
houſe deſigned for Nehemiah himſelf, who was now ap- 
pointed governor of Judea, in the year of the world 


3350. 
Vor. XIII. 


3dly, The office of cup- bearer to 


e 


NEH 


Nehemiah being arrived at Jeruſalem with the king*s Nehemiah, 


commiſſion, went round the city: and having viewed 
the condition of the walls, aſſembled the chief of the 
people, produced his commiſſion, and exorted them 
to undertake the reparation of the gates and walls of 
the city. He found every perſon ready to obey him ; 
whereupon he immediately began the work. The 
enemies of the Jews, 9bſerving theſe works in ſuch 
forwardneſs, made uſe of all the means in their power 
to deter Nehemiah from this undertaking, and made 
ſeveral attemps to ſurpriſe him ; but finding that their 
deſigns were diſcovered, and that the Jews kept upon 
theirjguard,they had reeourſeto craft and ſtratagem, en- 
deavouring to draw him intoan ambuſcade inthe fields, 
where they pretended they would finiſh the diſpute at 
an amicable conference: but Nehemiah gave them to 
underſtand, that the work he had begun required his 
perſonal attendance ; and therefore he could not come 
to them. He ſent the ſame anſwer to four ſeveral 
meſſages that they ſent one after another on the ſame 
ſubject, (id. iv. and vi.) 

Sanballat, the chief of the enemies of the Jews, to- 
gether with his aſſociates, wrote word, that a report was 
ſpread that the Jews were building the walls of Jeru- 
ſalem only with a deſign to make it a place of ſtrength, 
to ſupport them in an intended revolt; that it was 
faid alſo that Nehemiah had ſuboryed falſe prophets 
to favour his deſigns, and to encourage the people to 
chooſe him king ; and to ſtop the courſe of theſe ru- 
mours, he advited him to come to him, that they might 
confer together, and take ſuch reſolutions as ſhould 
be found convenient. Nehemiah gave himſelf no 
trouble on this account, but returned for anſwer, that 
all thoſe accuſations were falſe and made at random. 
About the ſame time he diſcovered, that a falſe pro- 
phet, called Shemiah, had been corrupted by his ene- 
mies, and that ſome of the chief of the city were ſe- 
cretly in confederacy with them. Yet all this did not 
diſcourage him : he went on with his work, and hap- 
pily completed it in two and fifty days after it had 
been begun. 

Then he made a dedication of the walls, of the 
towers, and of the gates of Jeruſalem, with the ſolem- 
nity and magnificence that ſuch a work required. He 
ſeparated the prieſts, the Levites, and the princes of 
the people, into two companies, one of vzhich walked 
to the ſouth and the other to the north, on the top 
of the walls, Theſe two companies were to meet at 
the temple. The proceſſion was accompanied with 
muſic both vocal and inſtrumental ; and when they 
were all come to the temple, they there read the law, 


offered 


N E H 


miah obſerving that the compaſs of the city was too 
large for its babirants, he ordered that the chief of 
the nation ſhould fix their dwelling in the city : and 
cauſed them to draw lots, by which a tenth part of 
the whole people of Judah were to dwell at Jeruſalem, 
(id. xi. 
of ſuch abuſes as had crept into the adminiſtration ofthe 
public affairs, He curbed the inhumanity of the great 
ones, who held in a ſtate of ſlavery the ſons and 
daughters of thoſe that were, poor or unfortunate, 
keeping their land in poſſeſſion, which theſe poor people 
had been obliged either to mortgage or to ſell to the 
rich. Arother abuſe there was, which Ezra had in 
vain attempted to redreſs, that they had contracted 
marriages with ſtrange and idolatrous women. Nehe- 
miah undertook to diffolve theſe marriages, ſucceeded 
init, and ſent away all ſuch women as had been taken 
againſt the expreſs command of the law, (id. ix.) Ha- 
ving likewiſe obſerved, that the prieſts and Levites 
were obliged to take refuge wherever they could, and 


ſo the miniſtry of the temple was not attended or per- 


ſormed with that decency it ought, becauſe they did 
nor receive the revenues that the law had appointed 
for their ſubſiſtence : he obliged the people punctually 
to pay the miniſters of the Lord what was due to them, 
and enjoined the prieſts and Levites duly to attend 
on their reſpective duties, and to diſcharge their func- 
tions, (id. xiii. 10, 11. &c.) He enforced the obſerva- 
tion of the ſabbath, which had been much neglected 
at Jeruſalem, and would not permit ſtrangers to come 
in to buy and fell, but kept the gates of the city ſhut 
all that day. And, to perpetuate as much as was poſ- 
lible theſe good regulations which he had newly eſta- 
bliſhed, he engaged the chief men of the nation ſo- 
lemnly to renew the covenant with the Lord. This 
ceremony was performed in the temple, and an in- 
ſtrument was dran up, which was ſigned by the prin- 
cipal men, both prieſts and people, (+4. ix. x.) in the 
year of the world 355 1. 

We read in the books of Maccabees, (2 Macc. i. 
19, 20, 21, &c.) that Nehemiah ſent to ſearch for the 
holy tire, which before the captivity of Babylon the 
prieſts had hid in a dry and deep pit; but not finding 
any fire there, but inſtead thereof a thick and muddy 
water, he ſprinkled this upon the altar; whereupon the 
wood Which had been ſprinkled with this water took 
fre. preſently as ſ:on as the ſun began to appear. 
Which miracle coming to the knowledge of the king 
of Perſia, he cauſed the place to be encompaſſed with 
wa'ls where the fire had been hid, and granted great 
favours and privileges to the prieſts. It is recorded 
in the fame books, (2 Macc. ii. 13, 14) that Nehe- 
miah erected a library, wherein he placed whatever he 
could and, either of the books of the prophets, of David, 
and oi ſuch princes as had made preſents to the temple. 
Latily, he returned to Babylon (id. v. 14. and xiii. 6:) 
according to the promiſe he had made to king Arta- 
xerxes, about the thirty-ſecond year of this prince, in 
the year 3563. From thence he returned again to Je- 
ruſalem where he died in peace, about the year 3580, 


having governed the people of Judah for about thirty 
years, 


(...4 


Nehemiah, c fered ſacrifices, and made great rejoicings, And as 
—— th: ſeaſt of tab-rnacles happened at the ſame time, 
it was celebrated with great ſolemnity. (id. viii.) Nehe- 


) Then he applied himfelf to the reformation 


15 
: 


NE 

The book which in the En 
Hebrew, has the name of Nehemiah, in the Latin bible 
is called the book of Eſdras ; and it muſt be confeſſed, 
that though this author ſpeaks in the firſt perſon, and 
thoughat firſt reading one would think that he had writ 
it day by day as the tranſactions occurred, yet there 
are ſome things in this book which could not have 
been written by Nehemiah himſelf ; for example, me- 
morials are quoted wherein were regiſtered the names 
of the prieſts in the time of Jonathan the ſon of Elia- 
ſhib, and even to the times of the high prieſt Jaddus, 
who met Alexander the Great. Theſe therefore mult 
have been added afterwards. 

It may well. be queſtioned, whether this Nehemiah 


be the ſame that is mentioned in Ezra, (ii. 2. and 


Neh. vii. 7.) as one that returned from the Baby- 
loniſh captivity under Zerubbabel ; ſince from the firſt 
year of Cyrus to the twentieth of Artaxerxes Longi- 
manus, there are no leſs than ninety-two years inter- 
vening ; ſo that Nehemiah muſt at this time have been 
a very old man, upon the loweſt computation an hun- 
dred, conſequently utterly incapable of being the king's 
cup bearer, of taking a journey from Suſhan to Jeru- 
ſalem, and of behaving there with all the courage and 
activity that is recorded of him. Upon this preſump- 
tion, therefore, we may conclude that this was a dif- 
ferent perſon, though of the ſame name, and that Tir- 
ſhatha (the other name by which he is called, Ezra ii. 
63, and Neh. vii. 65.) denotes the title of his office, 
and both in the Perſian and Chaldean tongues was the 
general name given to the kings deputies and gover- 
nors. ; 

NEHOW, one of the Sandwich Iſlands, diſcovered 
by Captain Cook in his laſt voyage to the Pacific 
Ocean: they are eleven in number, and are ſituated 
from 18944 to 22? 15' N. Lat. and from 154? 56' 
to 160% 24! W. Long. They are not very partitularly 
deſcribed in any account that has hitherto appeared. 

NEIGHBOUR, 1. One who dwells or is ſeated near 
to another (2 Kings iv. 3.) 2. Every man to whom 
we have an opportunity of doing good ( Matt. xxii. 39.) 
3. A fellow-labourer of one and the ſame people (Acts 
vii. 27.) 4. A friend (Job. xvi. 21.) At the time 
of our Saviour, the Phariſees had reſtrained the 
word neighbour to ſignify thoſe of their own nation 
only, or their own friends; being cf opinion that to 
hate their enemy was not forbidden by their law. But 


liſh bible, as alſo in the Nehemiak. 


cus, 
— 


our Saviour informed them, that the whole world were 


their neighbours; that they ought not to do to ano- 
ther what they would not have done to themſelves ; 
and that this charity ought to be extended even to their 
enemies (Matt. v. 43. Luke x. 29, &c.) 

NEISSE, a handſome town of Sileſia in Germany, 
and the reſidence of the biſhop of Breſlaw, who has a 
magnificent palace here. The air is very wholeſome and 
proviſions are cheap; the inhabitants carry on a great 
trade in wine and linen. This place ſuffered greatly 
by an inundation and fire in 1729. It was taken by 


the Pruſſians in 1941, who augmented the fortifica- 
tions after the peace in 1742, and built a citadel to 
which they gave the name of Pruſſia. It is ſeated on a ri- 
ver of the fame name, in E. Long. 17.35. N. Lat.50. 32. 

NEIUS ons (anc. geog.), at the foot of which 
ſtood Ithaca, a town of the iſland of that name, 
(Homer). 


NELSON, 


: 


. i} 


Nelſon. 


NEL 
NELSON (Robert), a learned and pious Engliſh 
gentleman, was the ſon of Mr John Nelſon a conſider- 


able Turkey merchant, and was born in June 1656. 
He had the firit part of his education at St Pauls 


ſchool, London; but the princi part was under 
a private tutor in his mother's hole, after which he 
ſtudied at Trinity College, Cambridge. In 1680 he 
was choſen a fellow of the Royal Society ; being pro- 
bably inclined to receive that honour out of reſpect to 
his friend and ſchool-fellow Dr Edmund Halley, for 
whom he had a particular regard, and in whoſe com. 
pany he ſet out in his travels abroad the December 
following. In the road to Paris, they ſaw the re- 
markable comet which gave riſe to the cometical aſtro- 
nomy by Sir Iſaac Newton; and our author, appa- 
rently by the advantage of his fellow traveller's in- 
ſtructions, ſent a deſcription of it to Dr, afterwards 
Archbiſhop Tillotſon, by whom he was very much 
eſteemed. Before he left Paris, he received a letter 
from a friend in the Englith court, inviting him to 
purchaſe a place there, by the promiſe of his aſſiſtance 
init. This propoſal was made by Mr Henry Saville, 
brother to Lord Halifax : he had been ſworn vice- 
chamberlain of the king's houſehold in December 
1780, and was at this time envoy from Charles II. 
to the court of France; though now at London, 
whence he ſent this offer in a letter to Mr Nelſon ; 
who being but young, and having a great affection for 
King Charles and the duke of York, was pleaſed with 
the thoughts of figuring it near their perſons ; but as 
he could not reſolve upon an affair of ſuch conſe- 
quence without the approbation of his mother and 
uncle, he firſt applied to Tillotſon to ſound them, with 
aſſurances of determining himſelf by their judgment 
and᷑ advice, including alſo that of the Dean; who find- 
ing them both averſe to it, he thereupon dropped the 
matter, and purſued his journey with his fellow traveller 
to Rome. Here he fell into the acquaintance of 
Lady Theophila Lucy, widow of Sir Kingſmill Lucy 
of Broxbourne, in Hertfordſhire, bart. and ſecond daugh- 
ter of George earl of Berkeley, who ſoon diſcovered 
a ſtrong aſton for him: this concluded in marriage, 
after his arrival in England in 1682. But it was 
ſome time before ſhe confeſſed to Mr Nelſon the change 
of her religion; which was owing · to her acquaintance 
with Boſſuet and converſations at Rome with Cardinal 
Philip Howard, who was grandſon of the earl of 
Arundel, the ColleQtor of the Arundelian marbles, 
&c. and had been raiſed to the purple by Pope Cle- 
ment X. in May 1675. Nor was this important al- 
teration of her religious ſentiments confined to her 
own mind, but involved in it her daughter by her firſt 
huſband, whom ſhe drewover to her new religion ; and 
her zeal for it prompted her even to engage in the 
public controverſy then depending. She is the ſup- 
poſed authoreſs of a piece written in 1686, 4to, un- 
der the title of, A diſcourſe concerning a judge of 
controverſy in matters of religion, ſhowing the neceſ- 
ſity of ſuch a judge.” 

This misfortune touched her huſband very nearly. 
He employed not only his own pen, but thoſe of his 
friends Dr Tillotſon and Dr Hickes, to recover her : 
but all proved ineffectual; and ſhe continued in the 
communion of the churck of Rome till her death. 
She was a perſon of tine ſenſe and underſtanding. Dr 


L 4. 3] 


Tillotſon particularly laments het cafc on that 40. Ne'tvw. 
count; and even ſeems not to be entirely free from all "—” 


NEL 


apprehenſions of the influence ſhe might have upon her 
huſband in this important affair. But Mr Nelſon's re- 
ligioa was too much the reſult of his learning and rea- 
ſon to be ſhaken by his love, which was equally ſtead y 
and inviolable. Her change of religion made no 
change in his affections for her: and when ſhe relap- 
ſed into ſuch a bad ſtate of health as obliged her to 
go and drink the waters at Aix, he attended her thi. 
ther in 1688: and not liking the proſpect of the public 
aftairs at home, he proceeded to make a ſecond trip to 
Italy, taking his lady, together with her ſon and 
daughter by her former !uſband, along with him. He 
returned through Germany to the 3 where he 
ſtaid ſome time with Lord Durſley, who was married 
to his wife's ſiſter. 

From the Hague he arrived in England, in the lat- 
ter end of 1691; where being averie to the Revolu- 
tion, he declared himſelf a nonjuror, and left the com- 
munion of the church of England. In this laſt point 
he had conſulted Dr Tillotſon, and followed his opi- 
nion, who thought it no better than a trick, (de- 
teſtable in any thing, and eſpecially in religion), 
to join in prayers where there was any petition 
which was held to be ſinful. Thus, notwithſtand- 
ing their difference of opinion reſpecting the lawful- 
neſs of the revolution, the friendſhip between them 
remained the ſame ; and the good archbiſhop expired 
in his friend's arms in 1694. Nor did Mr Nelſon's 
friendſhip end there : he continued it to his grace's 
widow, and was very inftrumental in procuring her 
penſion from the crown to be augmented from 400 l. 
to 6001 per annum. It is very remarkable, that the 


great regard he had always ſhown to Tillotſon, added 


to his own reputation for learning, judgment, and 
candour, induced Dr Barker, who publiſhed the arch- 
biſhop's poſthumous ſermons, to conſult our author on 
that occaſion, Among the manuſcripts, there was 
found one diſcourſe wherein the archbiſhop took an 
occation to complain of the uſage which he had re- 
ceived from the nonjuring party, and to expoſe, in re- 
turn, the inconſiſtency of their own conduct; re- 
marking particularly, that, upon a juſt compariſon of 
their principle or non-reſiſtance with their actual non- 
aſſiſtance to king James II. they had little reaſon to 
beaſt of their loyalty to him: and yet, ſevere as this 
diſcourſe was upon that party, Mr Nelſon, notwith- 
ſtanding his attachment to them, was very zealous to 


have it printed; alleging, that they deſerved ſuch a re- 


buke for their unjuſt treatment of ſo good a man. 
However, the ſermon was then ſuppreſſed, and is now 
probably loſt. 

Our author's new character unavoidably threw him 
into ſome new connections. Among theſe we find 
mentioned particularly Mr Kettlewell, who had re- 
ſigned his living at Coleſhill in Warwickſhire on ac- 
count of the new oaths, and afterwards reſided in 
London. This pious and learned divine alſo agreed 
with him, in leaving the commnnion of the eſtabliſhed 
church ; yet at the ſame time perſuaded him to engage 
in the general ſervice of piety and devotion ; obſer- 
ving to him, that he was very able to compoſe excel- 
lent books of that kind, which would be apt to do 
more good as coming from a layman. This addreſs 
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thor ; who accordingly publiſhed many works of pie- 

, which are deſervedly eſteemed. Indeed it was 
this ſpirit, more than their agreement in ſtate prin- 
ciples, that firſt recommended them to one another. 
Mr Nelſon is obſerved to have encouraged Kettlewell 
to proceed in that ſoft and gentle manner, in which 
he excelled, in managing the nonjurors? controverſy, 
and animated him belides to begin and proſecute ſome 
things for a public good, which otherwife would not 
have ſeen the light. Mr Kettlewell died in 1695, and 
left Mr Nelſon his ſole executor and truſtee ; in con- 
ſequence of which, he publiſhed a poſthumous: piece 
of piety, intitled, An Office for priſoners, &c.“ in 
1697. He alſo publiſhed five other of his friend's 
poſthumous, pieces, and furniſhed the chief materials 
for the account of his life afterwards. 

At the ſame time he engaged zealouſly in every 

ublic ſcheme for the honour and intereſt, as well as 
for propagating the faith, and promoting the practice 
of true Chriſtianity, both at home and abroad; ſe- 
veral propoſals for building, derung, and endowing 
churches, and charity- ſchools particularly. 

Upon the death of Dr William Lloyd, the deprived 
biſhop cf Norwich, in the end of the year 1709, he re- 
turned to the communion of the church of England. 
Dr Lloyd was the laſt ſurviving of the deprived bi- 
ſhops by the Revolution, except Dr Kenn, by whoſe 
advice Mr Nelſon was determined in this point. It 
had been a caſe in view ſome time, which had been 
bandied on both ſides, whether the continuance of 
their ſeparation from the church ſhould be ſchiſmatical 
or no, when that caſe became a fact; and our author 
had ſome conferences upon it with Dr Hickes, who 
was for perpetuating the nonjuring church, and char- 
ging the ſchiſm upon the church eſtabliſhed. (See 
an account of this diſpute, with ſome letters that 
paſſed between them on the occaſion, in The Con- 
{titution of the catholic church, and the nature and 
conſequences of Schiſm ſet forth, in a collection of 
papers written by the late George Hickes, D. D. 
1716, 8yo.”) Mr Nelſon's tutor, Dr George Bull, 
biſhop of St David's, dying before the expiration of 
this year, he was eaſily prevailed upon by that pre- 
late's fon to draw up an account of his father's life 
and writings, as he had maintained a long and inti- 
mate friendſhip with his lordſhip, which gave him an 
opportunity of being acquainted with his ſolid and 
ſubſtantial worth. "The life was publiſhed in 1713; 
and as our author had long before laboured under a 
conſtitutional weakneſs, which had brought on an 
aſthma and dropſy in the breaſt, the diſtemper grew 
to ſuch a height ſoon after the publication of that 
work, that, for the benefit of the air, he retired at 
length to Kenſington, where he expired on the 16th of 
January 1714-15, aged 59. 

He was interred in the cemetery of St George's 
chapel, now a parochial church in Lamb's Conduit 
Fields, where a monnment is erected to his memory, 
with a long and elegant Latin inſcription, written by 
Biſhop Smalridge. He was the firſt perſon buried 
in this cemetery, and as it was done to reconcile 
ethers to the place, who had taken an unſurmount- 
able prejudice againſt it, fo it proved a moſt prevail- 
ing precedent, and had te deſired effec, He pub- 


„ 


Nelfon. correſpond with the truly catholic ſpirit of our au- 


NEM 


liſhed ſeveral works of piety, and left his whole eſtate Nemaufus 


to pious and charitable uſes, particularly to charity- 
ſchools. A good portrait of him was given by Mr 
Nichols, in 1779, to the company of ſtationers, and 
is placed in the parlour of their public hall. After the 
deathof Sir Berkeley Lucy, Mr. Nelſon's library was 
ſold by auction in 1760, together with that of Sir 
Berkeley, forming, united, a moſt extraordinary aſ- 
ſemblage of devotion and infidelity. .. Several of Mr 
Nelſon's original letters, highly charaQteriſtic of his 
benevolence, may be ſeen in the Anecdotes of Bowyer. 
Mr Nichols has alſo in his poſſeſſion in MS. two ex- 


cellent letters of advice from Mr Nelſon to his young 


couſins George and Gabriel Hanger, on their going to 
ſettle in Turkey ; which have been obligingly offered 
for the uſe of any future biographer, but are too long 
for our limits. | 

NEMAUSUS, or Nemausum, (anc. geog.) the 
capital of the Arecomici in Gallia Narbonenſis: a co- 
lony, (Coin), with the ſurname Auguſta, (Inſcription , 
In it ſtands a Roman amphitheatre, which is ſtill 
moſt entire. Now Niſmes in Languedoc. 

NEMEA. (Strabo, Livy) ; a river of Achaia, run- 
ning between Sicyon and Corinth, the common boun- 
dary of both territories, and falling into the Corin- 
thian bay. 'T% 2 ü 

Nx MEA (anc. geog.), ſituated between Cleonæ and 
Philus in Argolis; whether town, diſtrict, or other 
thing, uncertain: there a grove ſtood in which the 
Argives celebrated the Nemean games, and there hap- 
pened all the fabulous circumſtances of the Nemean 
lion. The diſtrict Nemea is called Bembinadia, (Pli- 
ny) ; a village, Bembina, ſtanding near Nemea, (Stra- 
bo). Stephanus places Nemea in Elis ; though not 
in Elis, but on its orders; Pliny, erroneouſly, in Ar- 
cadia. 
den of the lion, diſtant 15 ſtadia from the place Ne- 
mea, (Pauſanias); in which ſtands a conſiderable 
temple of Jupiter Nemæus and Cleonæus, from the vi- 
cinity of theſe two places. This place gave name to 
the Nemzan games, celebrated every third year. 

NEMEAN Gaus, ſo called from Nemea, a vil- 


lage between the cities of Cleonz and Philus, where 
The exerciſes | 


they were celebrated every third year. 
were chanot-races, and all the parts of the Pentathlum. 
Theſe games were inſtituted in memory of Opheltes or 
Archemorus, the fon of Euphetes and Creuſa, and who 
was nurſed by Hypſipele; who leaving him in a mea- 
dow while ſhe went to ſhow the beſiegers of Thebes a 
fountain, at her return found him dead, and a ſerpent 
twined about his neck; whence the fountain, before 


In the adjoining mountain is till ſhown the 


Neme fia- 
nus. 


called Langia, was named Archemorus ; and the cap- 


tains, to comfort Hypſipele, inſtituted theſe games. 
Others aſcribe their inſtitution to Herculus, after his 
victory over the Nemean lion, Others allow, that 
they were inſtituted firſt in honour of Archemorus ; 
but intermitted, and revived again by Hercules. The 
victors were crowned with parſley, an herb uſed at 
funerals, and feigned to have ſprung from Archemo- 
rus's blood. The Argives pretided at theſe games, 
NEMESIANUS 5 Aurelius Olympius), a Latin 
poet who was born at Carthage, and flouriſhed about 
the year 281, under the emperor Carus, and his ſons 
Carinus and Numerian, the laſt of which emperors 


was ſo ſond of poetry that he comeſted * with 


Jemeſianus, 


NEN 


Nemeſis Nemeſianus, who had written a poem upon fiſhing and 


| Nenagh. 


maritime affairs. We have ſtill remaining a poem of 
our author called Cynegeticon, and four eclogues : they 
were publiſhed by Paulus Manutius in 1538 ; by Bar- 
thelet in 1613; at Leyden in 1653, with the notes 
of Janus Vlitias. Giraldi hath preſerved a fragment 
of Nemeſianus, which was communicated to him by 
Sannazarius, to whom we are obliged for our poet's 
works: for having found them written in Gothic cha- 
raters, he procured them to be put into the Ro- 
man, and then ſent them to Paulus Manutius. Al- 
though this poem hath acquired ſome reputation, it is 
greatly inferior to thoſe of, Oppian and Gratian upon 
the ſame ſubject; yet Nemeſianus's ſtyle is natural 
enough, and has ſome degree of elegance. Ihe world 
was ſo much poſſeſſed with an opinion of his peem in 
the eighth century, that it was read among the claſſics 
in the public ſchools,. particularly in the time of Char- 
lemagne, as appears from a letter of the celebrated 
Hincmar biſhop of Rheims to his nephew Hincmar ot 
Laon. a 

NEMESIS, in Pagan worſhip, the daughter of 


| Jupiter and Neceſſity, or, according to others, ot O- 


ceanus and Nox, had the care of revenging the crimes 
which human juſtice left unpuniſh-d. She was allo 
called Adrafiza, becauſe Adraſtus king of Argos firſt 
raiſed an altar to her; and Rhammufia, from her ha- 
ving a magnificent temple at Rhamnus in Attica.— 
She had likewiie a temple at Rome in the Capitol 
She is repreſcnte. with a ſtern countenance, holding” 
a whip in one hand and a pair of ſcales in the other. 
NEMESIUS, a Greek philoſopher who embraced 
Chriſtianity, and was made biſhop of Emeſa in Pho- 
nicia, where he had his birth ; he flouriſhed in the be- 
ginning of the fifth century. We have a piece by 
him, intitled De natura hominis, in which he refutes 
the fatality of the Stoics and the errors of the Ma- 
nichees, the Apollianariſts, and the Eunomians : but 
he eſpouſes the opinion of Origen concerning the pre- 
exiſtence of ſouls (a). This treatiſe was tranſlated by 
Valla, and printed in 1535. Another verſion was aft- 
terwards made of it by Ellebodius, and printed in 


1665; it is alſo inſerted in the Bibli otleca patrum, in 


Greek and Latin. Laſtly, another edition was publiſh- 
ed at Oxford in 1671, folio, with a learned preface, 
wherein the editor endeavours to prove, from a paſſage 
in this book, that the circulation of the blood was 
known to Nemeſius; which, however, was ſince ſhown 
to be a miſtake by Dr Freind, in his Hi/tory of Ph ſic. 

NEMINE conTrapDicevTE, “ none contradicting 
it; a term chiefly uſed in parliament when any thing 
is carried without oppoſition. 

NEMOURS, a town of the Ifle of France in the 
Gatinois, with the title of a duchy. It is ſeated on 
the river Loing, in E. long. 2. 45. N. lat. 48. 15. 

NENAGH, a poſt and fair town of Ireland in 
the county of Tipperary, and province of Munſter, 
75 miles from Dublin. It is ſituated on a branch of 
the river Shannon which runs into Lough-Derg, Here 
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NEO 

ſtands the ruins of an old caſtle called Nenagh-round. 
Alſo thole of an hoſpital founded in the year 1 200, 
for canons following the rule of St Auguſtin. It was 
dedicated to St John the Baptiſt, and was uſually 
calle4 Teachon, or St John's houſe. Iu the reign of 
Henry III. a friary for conventual Franciſcans was 
alſo founded here, and eſteemed the richeſt foundation 
of that order in the kingdom: Here is a barrack for 
two troops of horſe. This town was burnt on St 
Stephen's day 1348, by the Iriſh. The fairs held here 
are four. 

NENIA, or Nxx14, in the ancient poetry, a kind 
of funeral ſong ſung to the muſic of flutes at the ob- 
ſequies of the dead. Authors repreſent them as ſorry 
compoſitions, ſun 
Prafice. The ri riſe of theſe Nenia is aſcribed to 
the phyſicians. In the heathen antiquity, the goddeſs 
of tears and funerals was called Nenia; whom ſ me 
ſuppofe to have given that name to the funeral ſong, 
and others to have taken her name from it. 

NEOCESARIA, (Pliny), a town of Pontus on 
the ſouth or the left ſide of the Lycus. About the 
year 342, when Leontius and Salluſtius were conſuls, 
it was entirely rumed by a dreadful earthquake, no 


Nenia 
ll 
Neomenia. 
— 


by hired women mourners called 


edifice having withſtood the violence of the ſhock, ex- 


cept the church and the biſhop's habitation, who was 
ſaved, with the clergy and ſome other pious perſons, 
while the reſt of the inhabitants were buried in its 
ruins. 

NEOMAGUS, (Ptolemy); Noviomacvs, (Anto- 
nine): a town of the Regni in Britain: now th ught to 
be Guildford in Surry, (Lhuyd); or Croydon, (Tal- 
bot). But Camden takes it to be Woodcote, two miles 


to the ſouth of Croydon, where traces of an ancient 


town are ſtill to be ſeen. 

Nzomacus, (Prolemy ;) Nowviemagus, (Antonine;) 
a town di the Triviri on the Moſelle. Now Numagen, 
14 miles eaſt, below Triers. 

Nxouacus, (Ptolemy;) Noviomagus Lexoviorum, 
(Antonine ;) a town of Gallia Celtica. Now Liſcux, 
in Normandy. 

NeoMaAcvus, (Ptolemy,) Noviomagus Nemetum, (An- 
tonine). Now Spire, a city of the palatinate, on the 
left or welt fide of the Rhine. 

Neomacus, (Ptolemy) ; a town of Gallia Narbo- 
nenſis; on the contines of the Tricaſtini. Now Mens 
in Dauphine. 

NEOMENTA, or Novmex1a a feſtival of the an- 
cient Greeks, at the beginning of every lunar month, 
which, as the name imports, was obſe.ved upon the 
day of the new moon, in honour of all the gods, 
but eſpecially Apollo, who was called Neomenios, be- 
cauſe the ſun is the fountain of light; and whatever 
diſtinction of times and ſeaſons may be taken from o- 
ther planets, yet they are all owing to him as the ori- 
ginal of thoſe borrowed rays by which they ſhine. * 

The games and public entertainments at tkeſe fe- 
ſtivals were made by the rich, to whoſe tables the 
poor flocked in great numbers. The Athenians at 

theſe 


LD 


(4) It is much more probable that he and Origen both brought their opinion with them from the ſchools ot 


philoſophy, than that either of them borrowed it from the other. See Mrrarursics, Part 3d. chap. 4. 
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Nepcta, 
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theſe times offered ſolemn prayers and ſaerifices for 
the proſperity of their country during the enſuing 
month. See Games. 

The Jews had alſo their neomenia, or feaſt of the 
new moon, on which peculiar ſacrifices were appoint- 
ed; and on this day they had a ſort of family enter- 
tainment and rejoicing. The moſt celebrated neome- 
nia of all others was that at the beginning of the civil 
year, or firſt day of the month Tiſri, on which no ſer- 
vile labour was performed : they then offered particu- 
lar burnt-ſacrifices, and ſounded the trumpets of the 
temple. The modern Jews keep the neomenia only as 
a feaſt of devotion, which any one may obſerve or not 
as he pleaſes. | . 

NEOPHYTES, “ new plants ;” a name given by 
the ancient Chriſtians to thoſe heathens who had newly 
embraced the faith ; ſuch perſons being confidered as 
regenerated, or born a- new by baptiſm. The term 
neophytes has been alſo uſed for new prieſts, or thoſe 
juſt admicted into orders, and ſometimes for the no- 
vices in monaſteries. It is ſtill applied to the converts 
made by the miſſionaries among the infidels. 

NEPA, in zoology, a genus of inſects belonging 
to the order of hemiptera. The roſtrum is inflected ; 
the antennæ are ſhorter than the thorax ; and the hind- 
feet are hairy, and fitted for ſwimming. There are ſe- 
ven ſpecies. The four wings are folded together croſs- 
wiſe, with the anterior part coriaceous. The two 
fore feet are cheliform or reſemble the claws of a 
crab; the other four are formed for walking. We 
have but three ſpecies of this genus, all three of which 
are found in the water, where they dwell, as do their 
larvz and chryſalids. It is likewiſe in the water that 
we find the eggs of the water ſcorpion. Thoſe eggs, 
of an oblong ſhape, have at one of their extremities 
two or more briſtles or hairs. The inſe& ſinks its egg 
into the ſtalk of a bullruth or ſome other water- 
plant, ſo that the egg lies concealed, and only the 
hairs or briſtles ſtick out, and are to be ſeen. One 
may eaſily preſerve in water thoſe ſtalks loaded with 
eggs, and ſee the young water-ſcorpions hatched under 
one's own roof, or at leaſt their larvæ. Theſe inſects 
are voracious, and feed on other aquatic animals, which 
they pierce and tear with their ſharp roſtrum, while 
they hold them with the forceps of their fore-feet. — 
They fly well, eſpecially in the evening and night, 
and they convey themſelves from one pool to another, 
eſpecially when that they are in begins to dry up. Mr 
Geoffrey aſſerts, that the pedes cheliformes, or fore- 
feet of the nepa, are the antennz of the inſet, which 
according to him, has but four feet. 

NEPENTHES, in botany : A genus of the tetran- 
dria order, belonging to the gynandria claſs of plants ; 
and in the natural method ranking among thoſe of 
which the erder is doubtful, The calyx is quadripar- 
tite; there is no corolla; the capſule is quadrilocular. 

NEPETA, Caruixr, or Nep, in botany : A ge- 
nus of the gymnoſpermia order, belonging to the di- 
dynamia claſs of plants ; and in the natural method 
ranking under the 42d erder, Yerticillatz. The under 


lip ot the corolla has a ſmall middle ſegment crenated ; 
the margin of the throat is reflexed ; the ſtamina ap- 
proach one another. There are 14 ſpecies ; the moſt re- 
markable is the cataria, common nep, or catmint. This 
is a native of many parts of Britain, growing about 
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hedges and in waſte places. The ſtalk is a — — 
branched ; the leaves are hoary; the . 

loured growing verticilate in ſpikes at the top of the 
branches: the middle ſegment of the lower lip is ſpot- 
ted with red. The plant has a bitter taſte, and ſtrong 
ſmell, not unlike pennyroyal. An infuſion of this plant 
is reckoned a good cephalic and emenagogue; being 
found very efficacious in chlorotic caſes. Two ounces 
of the expreſſed juice may be given for a doſe. It is 
called catmint, becauſe cats are very fond of it, eſpe- 
cially when it is withered ; for then they will roll them- 
ſelves on it, and tear it to pieces, chewing it in their 
months with great pleaſure. Mr Ray mentions his 
having tranſplanted ſome of the plants of this ſort. 
from the fields into his garden, which were ſoon de- 
ſtroyed by the cats; but the plants which came up 
from ſeeds in his garden eſcaped : this verifies an old 
proverb, viz. “ If you ſet it, the cats will eat it; if 
you ſow it, the cats will not know it.” Dr Wither- 
ing is of opinion, that where there is a quantity of 
plants growing = rage the cats will not meddle with 
them: but Mr Millar aſſures us, that he has frequently 
tranſplanted one of theſe plants from another part of 
the garden, within two feet of which ſome came up 
from ſeeds; in which caſe the latter have remained 
unhurt, when the former have been torn to pieces and 
deſtroyed : he acknowledges, however that where 
there is a large quantity of the herb growing toge- 
ther, they will not meddle with it. This plant is very 
hardy, and is eaſily propagated by ſeeds. If ſown upon 
a poor dry foil, the plants will not grow too rank, but 
will continue longer, and appear much handſomer,than 
in rich ground, where they grow too luxuriant, and 
have not ſo ſtrong a ſcent. 

NEPHELTUM, in botany : A genus of the pen- 
tandria order, belonging to the moncecia claſs of plants. 
The male calyx is quinquidentate ; there is no corolla; 
the female calyx is quadriſid; there is no corolla.— 
There are two germes and two ſtyles on each : the fruit 
are two dry plumbs, muricated, and monoſpermous. 

NEPHEW, a term relative to unele and aunt, ſig- 
nifying a brother's fon or ſiſter's ſon ; who according to 
the civil law, is in the third degree of conſanguinity, 
but according to the canon in the ſecond. 

NEPHRITIC, ſomething that relates to the kidneys. 
Sce K1DNEY. 

Nernetric Wood, (lignum nephriticum), a wood of 
a very denſe and compact texture, and of a fine grain 
brought to us from New Spain in ſmail blocks, in its 
natural ſtate, and covered with its bark. It is to be 
choſen of a pale colour, ſound and firm, and ſuch as 
has not loſt its acrid taſte ; for the ſureſt teſt of it is 
the inſuſing it in water; for a piece of it infuſed only 
half an hour in cold water gives it a changeable co- 
lour, which is blue or yellow as variouſly held to the 
light. If the vial it is in be held between the eye and 
the light, the tincture appears yellow; but if the eye 
be placed between the light and the vial, it appears 
blue. We often meet with this wood adulterated 
with others of the ſume pale colour; but the duſkiſh 
black hue of the bark is a ilriking character of this. 

The tree is the coli of Hernandez. It grows to 
the height of our pear-.ree, and its wood while freſh 
is much of the ſame texture and colour ; the leaves 


are ſmall and oblong, not exceeding half an inch = 
| e 
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Nephritic, length, of a third of an inch in breadth; the flowers 
1 


are ſmall, of a pale- yellow colour, and oblong ſhape, 
ſtanding in ſpikes: the cups they ſtand in are divided 
into ſive ſegments at the edge, and are covered with a 
reddiſh down. This is the beſt deſcription of the 
tree that can be collected from what has been hitherto 
written of it; nobody having yet had an opportunity 
of taking its true characters. 

This wood is faid to be a very good diuretic, and 
we are told it is uſed among the Indians in all diſeaſes 
of the kidneys and bladder, and in ſuppreſſion of 
urine, from whatever cauſe. It is alſo recommended 
in fevers, and in obſtructions of the viſcera. The way 
of taking it among the Indians is only an infuſion in 
_ cold water, Theſe uſes are not however properly aſcer- 
tained, See GuiLAaNnDINA. 

NzyazrTic Stone. See 2 lone. 

MEPHRITICS, in pharmacy, medicines proper 
for diſeaſes of the kidneys, eſpecially the ſtone.— 
Such particularly are the roots of althza, dog's 
graſs, aſparagus, ſago, pellitory of the wall, mallows, 
pimpinella, red n peach · kernels, turpentine, 
&c. | 

NEPHRITIS, or inflammation of the kidneys. 
See Mpicixk, no 2co. 


NEPOS (Cornelius), a celebrated Latin biogra- 


pher, who flouriſhed in the time of julius Cæſar, and 
lived, according to St Jerome, to the ſixth year of 
Auguſtus. He was an Italian, if we may credit Ca- 
thilus, and born at Hoſtilia, a ſmall town in the ter- 
ritory of Verona, in Ciſalpine Gaul. Auſonius, how- 
ever, will have it that he was born in the Gauls; and 
in that they may both be in the right, provided that 
under the name of Gaul is comprehended Gallia, * 
pina which is in Italy. Leander Alberti thinks Ne- 
pos's country was Verona; and he is ſure that he 
was either born in that city or neighbourhood. For 
the reſt, Cicero and Atticus were friends of our au- 
thor ; who wrote the lives of the Greek hiſtorians, as 
he himſelf atteſts in that of Dion, ſpeaking of Fhi- 
liſtus. What he 1ays, alſo, in the lives of Cato and Han- 
nibal, proves that he had alſo written the lives of the 
Latin captains and hiſtorians. He wrote ſome other 
excellent works which are loſt. 

All that we have left of his at preſent is, The 
Lives of the illuſtrious Greek and Roman Captains,“ 
which were a long time aſcribed to /tmilius Probus, 
who publiſhed them, as it is ſaid, under his own name, 
to infinuate himſelf thereby into the favour of the em- 

ror Theodoſius; but in the courſe of time, the 
frand has been diſcovered, although ſeveral learned 
perſons have confounded the two authors. "This piece 
has been tranſlated into French by the Sieur de Cla- 
veret, with a dedication to the duke of Longueville, 
in 1663: and again by M. le Gras, then of the con- 
gregation of the oratory at Paris 1729, 12mo. We 
have an excellent tranſlation of it in Engliſh, by ſeve- 
ral kands at Oxford, Which has gone through ſeveral 
editions. 

NEPTUNE in Pagan worſhip, the god of the 
ſea, was the ſon of Saturn and Veſta, or Ops, and the 
brother of Jupiter and Pluto. He aſſiſted Jupiter in 


his expeditions ;z on which that god, when he arrived 
at the ſupreme power, aſſigned him the ſea and the 
e was, however, expelled 


iflands for his empire. 


. 


from heaven with Apollo for conſpiriug againſt Jupi- Neptune. 
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ter, when they were both employed by Laomedon 
king of Phrygia in building the walls of Troy : but 
that princ2 diſmiſſing Neptune without a reward, he 
ſent a ſea-monſter to lay waſte the country, on which 
he was obliged to expoſe his daughter Heſione. He 
is ſaid to have been the firſt inventor of horſemanſhip 
and chariot racing; on which account Mithridates 
king of Pontus threw chariots drawn by four horſes 
into the ſea in honour of this god ; and the Romans 
inſtituted horſe-races in the circus at his feſtival, 
during which all other horſes left working, and the 
mules were adorned with wreaths of flowers. 

In a conteſt with Minerva he produced a horſe by 
ſtriking the earth with his trident ; and on another 
occaſion, in a trial of ſkill with Minerva and Vulcan, 
produced a bull, whence that animal was ſacrificed to 
him. His favourite wife was Amphytrite, whom he 
long courted in vain, till ſending the dolphin to inter- 
cede for him, he met with ſucceſs; on which he re- 
warded the dolphin by placing him among the ſtars. 
He had allo two other wives, one of whom was called 
Salgſia from the ſalt-water; the other Vericia from 
the ebbing and flowing of the tides. He had like- 
wiſe many concubines, by whom he had a great num- 
ber of children, He is repreſented with black hair, 
with a garment of an azure or ſea-green, holding his 
trident in his band, and ſeated in a large ſhell drawn 
by ſea-horſes, attended by the ſea-gods Palemon, 
Glaucus, and Phorcys, and the ſea goddeſſes Thetis, 
Melita, and Panopza, and a long train of tritons and 
ſea-nymphs. . 

This deity was in Egypt known by the name of Cen- 
bus, or Canopus, and was worſhipped as the numen agua- 
rum or ipirit of the Nile. His emblem was the figure 
of certain vaſes or pitchers, with which the Egyptians 
filtrated the water of their ſacred river, in order to 
purify it and render it fit for uſe. From the mouth 
of each of their vaſes, which were charged with hie- 
roglyphics, aroſe the head, and ſometimes the head 
and hands, of a man or woman. Such are the em- 
blems which itill remain of the Egyptian Neptune or 
Canobus; and it was by this emblem that the tute- 
lar god of Egypt vanquithed the god of Chaldea in 
the ridiculous manner mentioned by Ruſſinus in his 
eceleſiaſtical hiſtory “*. 

„The Chaldzans (fays he) who adored the fire, 
carried their god into various countries that he might 
try his ſtrength in contelts with other gods. He 
vanquiſhed, as we may eafily conceive, the images 
made of gold, filver, braſs, and wood, &c. by reducing 
them to aſhes: and thus the worſhip of fire was every 
where eſtabliſhed. The prieſt of Canobus, unwilling, 
as became him, to admit the ſuperiority of ſtrange 
gods, contrived to make his god vanquiſh the god 
of Chaldæa in a pitched battle. The vaſes which were 
worſhipped as the emblems of Canobus being uſed for 
filtering the waters of the Nile, were of courſe per- 
forated on all ſides with very ſmall holes. This 
faithſul prieſt having ſtopped all the holes in one of 
theſe with wax, and painted the vaſe of different (o- 
lours for a reaſon which the reader will admit to be 
a good one, filled it up with water, ana fitted to its 
mouth the head of an idol. 'This emblem of Cano. 
bus was then placed in a ſmall fire brought by the 
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emblem of their god; and thus the 
ods of Egypt and Chaldea were forced into battle. 
The conteſt, however, was of ſhort duration. The 
heat melting the wax made way for the water to run 
out, which quickly extinguiſhed the fire; and thus 
Canobus vanquiſhed the god of the Chaldæans.“ 
Ridiculous as this ſtory is, it is perfe&Mly ſuitable to 
the genius of paganiſm and the mean artifices of the 
agan prieſthood ; but we ſuſpect that the hiſtorian 
boured under one miſtake, and ſubſtituted the Chal- 
dæans inſtead of the Perſians. Sec PoLyTHErSM. 
NEREIDS, in the Pagan theology, ſea nymphs, 
daughters of Nereus and Doris —The Nereids were 
eſteemed very handſome ; inſomuch that Caſſiope, the 
wife of Cepheus king of Ethiopia, having triumphed 
over all the beauties of the age, and daring to vie 
with the Nerieds, they were ſo enraged that they ſent 
a prodigious ſea-monſter in the country; and, to 
appeaſe them, ſhe was commanded by the oracle to 
expoſe her daughter Andromeda, bound to a rock, to 
be devoured by the monſter, In ancient monuments, 
the Nereids are repreſented riding upon ſea-horſes: 
ſometimes with an entire human form, and at other 
times with the tail of a fiſh. | 0 
NE REIS, in zoology, a genus of animals belong - 
ing to the order of vermes molluſca. The body is ob- 
long, linear, and fitted for creeping ; it is furniſhed 
with lateral pencilled tentacula. There are 11 ſpe- 
cies; of which the moſt remarkable are the five fol- 
lowing : 1. The Ne&iluca, or noctilucous nereis, which 


of the luminouſneſs of the water. Theſe creatures ſhin 
like glow-worms, but with a brighter ſplendour, ſo as 
at night to make the element appear as if on fire all 
around, Their bodies are ſo minute as to elude exa- 
mination by the naked eye. | 

It is ſometimes called nereis phoſphorans ; and is 
thus deſcribed by Griſelin: The head is roundiſh and 
flat, and the mouth acuminated. The two horns 
or feelers are ſhort and ſubulated. The eyes are 
prominent and placed on each ſide of the head. The 
body is compoſed of about 23 ſegments or joints, 
which are much leſs nearer the tail than at the head. 
Theſe ſegments on both ſides the animal allend in a 
ſhort conical apex, out of which proceeds a little 
bundle of hairs ; from under theſe bundles the feet 
grow in the form of ſmall flexible ſubulated figments 
deſtitute of any thing like claws. It is ſcarcely two 
lines long, and is quite pellucid, and its colour is that 
of water green. 'They are found upon all kinds of 
marine lion but they often leave them and are 
found upon the ſurface of the water, they are fre- 
quent at all ſeaſons ; but eſpecially in ſummer before 
itormy weather, when they are more agitated and more 
luminous. Their numbers, and wonderful agili:y, 
added to their pellucid and ſhining quality, do not a 
little contribute to their illuminating the ſea, for my- 
riads of thoſe animalcule may be contained in the 
portion of a ſmall cup of ſea-water. Innumerable 
quantities of them lodge in the cavities of the ſcales 
of fiſhes, and to them probably do the fiſhes owe 
thcir noctilucous quality. “ I have obſerved with 
great attention (ſays Barbut), a ſith juſt caught out 
of the ſea, whoſe body was almoit covered with them; 
and have examined them in the dark: they twiſt and 
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curl themſelves with amazing agility, but ſoon retire 
out of our contracted ſight ; probably their glittering 
numbers dazzling the eye, and their extreme minute- 
neſs eluding our reſearches. It is to be obſerved, 
that when the unctuous moiſture which covers the 
ſcales of fiſhes is exhauſted by the air, theſe animals 
are not to be ſeen ; nor are the fiſhes then noQilucous, 
that matter being perhaps their nouriſhment when 
living, as they themſelves afford food to many marine 
animals. They do not ſhine in the day-time, becauſe 
the ſolar rays are too powerful for their light ; how- 
ever aggregate or immenſe their number.” Their 
appearance is particularly brilliant when the wind is 
in the eaſt and ſouth eaſt points, and in winter nights 
preceded by a warm day. If water containing theſe 
animalcules be kept warm, they retain their light 
two whole days after they are dead ; but in cold 


- Nereis. 
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water loſe it in eight hours: motion and warmth, 


which increaſe their vivacity and ſtrength, increaſe 
their light alſo. | 


2. Nereis lacuſtrit, or bog nereis. The body of the Fig. 2. 


ſize of a hog's ſhort briſtle, tranſparent, as it were arti- 
culated, and on either (ide at every articulation pro- 
vided with a ſhort ſetaceous foot; interiorly it ſeems 
to conſiſt in a manner of oval ſhaped articulations, 
and a back formed by two lines bent backwards. It 
inhabits marſhes abounding in clay, where it remains 
under ground, puſhing out its outer extremity by 
reaion of its continual motion. When taken out it 
twiſts itſelf up. Is frequent in Sweeden. 


Wt 4 lumbriciform, with 65 notches, furniſhed on 
both ſides with two rows of briſtles. At each {ide of 
the head ten filaments, at the ſides of the mouth many, 
twice as long as the iormer. It dwells in Norway, 
on rocks at the bottom of the ſea. It vomits a red 
liquor with which it tinges the water. 

4. Nereis cerulea, or blue. nereis. 
ocean; where it deſtroys the ſerpulz and teredines. 


Nereis cirroſa, or waving nereis. The body is Fig, 3. 


It inhabits the Fig. 4. 


5. Nereis gigante, or giant nereis. This is a pe- Fig. 5. 


culiar ſpecies of thoſe large worms that make their 
way into decayed piles driven down into the ſea, which 
they bore through and feed upon, whence they are 
called ſea worms or nereis. From head to tail they 
are beſet on either ſide with ſmall tufts terminatin 
in three points; which are like the fine hair * 
uſed by painters, and compoſed of ſhining briſtles of 
various colours. The upper part of the body in this 
worm is all over covered with ſmall hairs. The rings 
of which it is formed are cloſely. preiſed together, 
and yield to the touch. The three rows of ſmall 
tufts we have been deſcribing, ſerve this nereis in- 
ſtead of feet, which it uſes to go forwards as fiſhes do 
their fins. 
NEREUS, (fab. hiſt.), a marine deity, was the 
ſon of Oceanus and Thetis. He ſettled in the Ægean 
Sea, was conſidered as a prophet, and had the power 
of aſſuming what form he pleaſed. He married his 
filter Doris, by whom he had 50 daughters called 
the Nereids, who conſtantly attended on 
when he went abroad furrounded his chat iot. | 
NERI (S. Philippe Gel; founder of the congrega- 
tion of the Oratory in Italy, was born of a noble ta- 


mily at Florence, on the 25th of July 1515. Edu- 


he ſoon 


cated in the principles of piety and learning, 
| became 


eptune, and 


: 


NER 


Neri became diſtinguiſhed for his knowledge and virtue. 


Nero, 


ſtay at Saint John of the Florentines. 


At the age of 19 he went to Rome, where he im- 
proved his mind, aſſiſted the ſick, and gave many proofs 
of ſelf-denial and humility. Philippe, being raiſed to 
the prieſthood at the age of 36, inſtituted, in 1550, a 
celebrated fellowſhip in the church of St Saviour del 


Campo, for the relief of poor foreigners, of pilgrims, 


and of convaleſcents, who had no place whither they 
could retire. This ſociety was the cradle, if we may 
ſay ſo, of the congregation of the Oratory. The holy 
founder having gained over to God Salviati brother 
to the cardinal of the ſame name, Tarugio afterwards 
cardinal, the celebrated Baronius, and ſeveral others, 
they began to form themſelves into a ſociety in 1564. 
The ſpiritual exerciſes had been transferred in 1558 
to the church of Saint Jerom de la Charité, which 
Philippe did not leave till 1574, when he went to 
Pope Gre- 
gory XIII. gave his approbation of the congregation 
in the following year. 'The father of this new 
warfare ſent out ſome of his children, by whom 
his order was ſpread throughout Italy. Nor is there 
any reaſon to be ſurpriſed at its rapid ſucceſs. No 
vow is taken in this congregation ; charity is the only 
bond of eonnection. The general continues only three 
years iu office, and his orders are not thoſe of a ty- 
rant or a deſpot. The founder died at Rome on the 
night between the 25th and 26th of May 1595, aged 
80. He had reſigned the generalſhip three years be- 
fore in favour of Barronius, who, by his advice, was 
engaged in the eccleſiaſtical annals. The conſtitu- 
tions which he left for his congregation were not 
printed till 1612. The principal employment which 
he allots to the prieſts of his order, is to give, every 


day in their oratory or church, inſtructions ſuited 


to the underſtandings of their hearers: an office truly 
apoſtolical, and which the followers of Neri diſcharge 
with ſucceſs. They humble themſelves, that they 
may exalt to God the ſoul of the ſimple. Philippe was 
canoniſed in 1622 by Gregory XV. 

There was a learned man of the name of Ne R (An- 
thony), from whom we have a curious book printed 
at Florence 1612, in 4to, with this title De! Arte 
verraria libri VII.; and a Dominican named Thomas 
Neri, who employed his pen in defence of his fellow 
monk, the famous Savonarole. 

NERIUM, in botany : A genus of the monogynia 
order, belonging to the pentandria claſs of plants; and 
in the natural method ranking under the 3oth order, 
Contortæ. There are two erect follicles; the ſeeds plu- 
my; the tube of the corolla terminated by a lacerated 
crown. There are five ſpecies, all of them na- 


tives of the warmer climates: the moſt remarkable of 


which are, 1. 'The oleander, South-Sea roſe : this is 
a beautiful ſhrub cultivated in gardensonaccount of its 
flowers, which are of a fine purple, and in cluſters, but 
of an indifferent ſmell : the whole plant is poiſonous, 
and eſpecially the bark of the roots. 2. The antidyſen- 


tericum, a native of Ceylon: the bark of which is an 
article of materia medica, under the name of Cons fi. 


3. The tinctorium, a new ſpecies with beautiful blue 
flowers lately diſcovered by Dr Roxburg at Madras. 


A decottion of the leaves, with an addition of lime- 


water, makes an indigo of fine quality. 


NERO (Claudius Domitius Cæſar), a celebrated 
Vor XIII. 
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Roman emperor, ſon of Cains Domitius Ahenobarbus 
and Agrippina the daughter of Germanicus. He was 
adopted by the emperor Claudius, A. D. 50, and four 
years after he ſucceeded to him on the throne. In the 
ee of his reign he ſhowed ſeveral marks of the 
greateſt kindneſs and condeſcenſion, aſſability, com- 
plaiſance, and popularity. The object of his admini- 


ſtration ſeem*d to be the good of his people and when 


he was deſired to ſign his name to a liſt of malefac- 


tors that were to be executed, he exclaimed, Would 


to heaven I could not write! He hated flattery; and 
when the ſenate had liberaily commended the wiſdom 
of his government, he defired them to keep their 
praiſes till he deſerved them. Theſe promiſing virtues 
ſoon, however, proved to be ærtiſicial: Nero ſoon diſ- 
played the real propenſities of his nature. He deliver- 
ed himſelf from the ſway of his mother, and at laſt 
ordered her to be murdered. This unnatural act of bar- 
barity might aſtoniſh ſome, but Nero had his devoted 
adherents ; and when he declared that he had taken 
away his mother's life to ſafe himſelf ſrom ruin, the 
ſenate applauded his meaſures, and the people ſignified 
their approbation. Many of his courti:rs ſhared her 
unhappy fate; and Nero ſacrificed to his fury or ca- 
price all ſuch as obſtructed his pleaſure or diverted his 
inclination. In the night he generally went from his 
palace to viſit the meanet taverns, and all the ſcenes 
of debauchery which Rome contained. In this noc- 
turnal riot he was fond of inſulting the people in the 
ſtreets ; and his attempts to offer violence to the wife 
of a Roman ſenator nearly coſt him his life. He alſo 
turned actor, and openly appeared on the Roman ſtage 
in the meaneſt characters. In his attempts to excel in 
malic, and to conquer the diſadvantages of a hoarſe 
diſagreeable voice, he moderated his meals, and often 
paſſed the day without eating. "The Olympian games 
attracted his notice: he went into Greece, and pre- 
ſented himſelf a candidate for the public honour. He 
was defeated in wreſtling ; but the flattery of the 
ſpeRators adjudged him the victory, and he returned 
to Rome with all the pomp and ſplendor of an eaſtern 
conqueror, drawn in the chariot of Auguſtus, and at- 
tended by a band of muſicians, actors, and ſtage dan- 
cers from every part of the empire. Theſe private 
and public amuſements of the emperor were indeed 
mnocent; his character only was injured, and not the 
lives cf the people. His conduct 8 ſoon be- 
came more abominable: he diſguiſed himſelf in the 
habit of a woman, and was publickly married to one of 
his eunuchs. 
was ſoon exchanged for another; Nero reſumed his 
ſex, and celebrated his nuptials with one of his mean- 
elt catamites : and it was on this occaſiont hat one 
of the Romans obſerved that the world would have 


been happy if Nero's father had had ſuch a wife. But 


his crue!ty was now difplayed in a ſtill higher degree, 
for he ſacrificed to his wantonneſs his wife Octavia 
Poppœa, and the celebrated writers, Seneca, Lucan, 
Petronius, &c, Nor did the Chriſtiavs eſcape his 
barbarity. He had heard of the burning of Troy ; 
and as he wiſhed to renew that diſmal ſcene, he cauſed 
Rome to be ſet on fire in different places. The con- 
flagration became ſoon univerſal, and during nine ſuc- 
ceſſive days the fire continued. All was defolation : 
nothing was heard but the lamentations of mothers 


B whole 


This violence to nature and decency * 
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whoſe children had periſhed in the flames, the 


of the dying, and the continual fall of palaces and 

buildings. Nero was the only one who enjoyed the 

gencral conſternation, He placed himſelf on the top 
of a high tower, and he ſung on his lyre the deltruc- 
tion of Trcy, a dreadful ſcenes which his barbarity had 
realiſed before his eyes. He attempted to avert the 
public odium from his head by a pretended commiſera- 
tion of the miſeries of his ſubjects. He began to repair 
the ſtreets and the public buildings at his own expence. 
He built himſelf a celebrated palace, which he called 
his golden houſe, It was liberally adorned with gold, 
with precious ſtones, and withevery thing rare andexqui- 
ſite. It contained ſpacious fields, artificial lakes, woods 
gardens, orchards, and whatever exhibited a beautiful 
icene. The entrance of this edifice could admit a large 
coloffus of the emperor 120 feet high; the galleries 
wereezch a mile long, and the whole was covered with 
gold. The roofs of the dining halls repreſented the 
iirmament, in motion as well as in figure; and conti- 
nually turned round night and day, ſhowering down 
all forts cf perfumes and ſweet waters. When this 
grand edifice which, according to Piiny extended 
2]] round the city, was finiſhed, Nero ſaid that now 
he could lodge like a man. His profuſion was not leſs 
remarkab'e in all his other actions. When he went 
a fiſhing, his nets were of gold and filk. He never ap- 
peared twice in the ſame garment ; and when he took 
a voyage there were — 2 of ſervants to take care 
of his wardrobe, This continuation of debauchery 
and extravagance at laſt rouſed the people. Many 
conſpiroctes were formed againſt him; but they were 
generally diſcovered, and tuch as were acceſſory ſuf- 
fered the ſevereſt puniſhments. The moſt dangerous 
co” ſpiracy againſt Nero's life was that of Piſo, from 
which he was ſaved by the confeſſion of a ſlave. The 
eonſpiracy of Galba proved more ſucceſsful, who, when 
he was informed that his plot was known to Nero, de- 
clared himſelf emperor. The unpopularity of Nero fa- 
voured his cauſe ; he was acknowledged by all the 
Roman empire, and the ſenate condemned the tyrant 
to be dragged naked through the ſtreets of Rome, and 
whipped to death, and afterwards to be thrown down 
from the Tarpeian rock like the meaneſt mulefactor. 
This, however, was not executed: for Nero pre- 
vented it by a voluntary death. He killed himſelf, 
A. D. 68, in the 32d year of his age, after 4 reign 
of 13 years and eight months. Rome was filled 
with acclamations at it; and the citizens, more 
ſtrongly to indic4te their joy, wore caps, ſuch as 
were generally uſed by ſlaves who had received their 
f:ecdom. Their vengeance was not only exerciſed 
againſt the ſtatues of the dec2aſed monſter, bit many 

of his friends were the objects of the public reſentment; 
and many were cruſhed to pieces in ſuch a violent 
manner, that one of the ſenators, amid the univerſal 
Joy, fail that he was afraid they ſhould ſoon have 
cauſe to wiſh fer Nero. The tyrant, as he expired, 


requeſted that his hcaJ might not be cut off from 
his body, and expoſed to the inſolence of the popu- 
lace, but that the whole might be burned on the 
funeral pile, His requeſt was granted by one of Galba's 
freedmen, and his obſequies were performed with the 
uſual ceremonies. Though his death ſeemed to be the 
fource of general gladneſs, yet many of his favourites 


to 1 


NER 
lamented his fall, and were 


of this patron of debauchery and extravagance. Even 
the king of Parthia ſent ambaſſadors to Rome, to con- 
dole with the Romans, and to beg that they woul.l 
honour and revere the memory of Nero. His ſtatues 
were alſo crowned with garlands of flowers; and 
many. imagined that he was not dead, but that he 
would ſoon make his appearance and take vengeance 
on his enemies. It will be ſufficient to obſerve, in 
finiſhing the character of this tyrannical monſter, that 
the name of Nero is even now uſed emphatically to ex- 
ſs a barbarous and unfeeling oppreſſor. Pliny calls 
im the common enemy and fury of mankind ; and fo 
indeed he has been called by all writers, who exhibit 
Nero as a pattern of the moſt execrable barbarity and 
unpardonable wantcnneſs. The ſame Pliny furniſhes us 
with this ſingular anecdcte of him: Nero had or- 
dered himſelt to be painted under the figure of a co- 
loſſus, upon cloth or canvas, 120 feet in height.“ He 
adds, * that this prepoſterous picture, when it was fi- 
niſhed, met with its fate from lightning, which con- 
ſumed it, and involved likewiſe the moſt beautiful parf 
of the gardens where it was placed in the conflagra- 
tion.“ 5 

NERVA (Cocceius), a Roman emperor after Do- 
mitian, who was the laſt of the 12 Cæſars. He was 
a native of Narnia in Umbria ; his family however was 
originally of Crete. Dio Caſſius fays he was born on 
the 17th of March, in the 18th year of Tiberius's reign, 
and of the Chriſtian æra the 32d. Nero in the i 2th year 
of his reign made him prætor, and erected a ſtatue for 
him in the palace on account of his poems (for he was 
one ef the beft poets of his age), ſome of which were 
inſcribed to him. He was conſul in 5 1 with Veſpaſian, 
and in go with Domitan. 

Ancient authors uniformly celebrate him as a prince 
of a moſt mild and humane temper, of great moder2- 
tion and generoſity, who looked on his office as em- 
peror, not as if it was for his own advantage, but for 
that of his people; and whilſt he reigned, which was 
however but for a ſhort time, he made the happineſs of 
his ſubjects his only end and purſuit. He narrowly 
eſcaped death under Domitian; was naturally of u 
weak and tiqorous diipoſition ; and, as ſome fay, 
addicted to exceſſive drinking. The Romans unani- 
mouſly choſe him empercr ; and they had no cauſe to 
repent of their choice, for he was conſtantly attentiv2 
to what could make them happy; he was generone, 
merciful, and diſintereſted. An inſtance ot his great 
lenity appears in his pardoning Calpurnius Craſſus who 
conſpired againſt him. In ſhort he omitted rothing 
that might contribute to the reſtoring of the empire 
to its ſormer luſtre ; recalling thoſe 6, K had been ba- 
niſhed for religion, and redreſſing all grievances that 
came to his knowledge. He however ſound his ſtrength 
failing, and that it would be impoſſible for him to fi- 
niſh his deſigns, in conſequence of which he adopted 
Trajan. Atter his d2ath which happened in the year 
98, he was ranked among the gods. He was the firſt 
Roman emperor of foreign extraction. 

NERVES, in anatomy, certain white ghitening 
cords, proceeding from the brain and fpinal marrow, 
and dividing into very ſmall branches, which are ſent 
off throughout all parts of the body; and which are 

| | found, 


grieved to ſce that their Nera, 
pleaſures and amuſements were ſtopped by the death Nerves. 
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Nervous 
Nele. 
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NES [ 
found to be the organs of ſenſation and motion. See 
Axaron, no 136. 

NERVOUS rFivid. See Axaronr, n 136. 

- NESSUS (fab. hiſt.), a celebrated centaur, ſon of 
Ixion and the Cloud, He offered violence to Deja- 
nira whom Hercules had entruſted to his care, with 
orders to carry her acroſs the river Evenus. Hercules 
ſaw the diſtreſs of his wife from the oppolite ſhore of 
the river, and immediately he let fly one of his poi- 
ſoned arrows, which ſtruck the centaur to the heart. 
Neſſus, as he expired, gave the tunic he thea wore to 


' Dejanira, aſſuring her that from the poiſoned blood 


which had flowed from his wounds, it had received the 


power of calling a huſband away from unlawful loves. 


Preſent cauſed the death of Hercules. 


Dejanira received it with pleaſure, and this mournful 
A river 


It is alſo 


which ſeparates Thrace from Macedonia. 
called Neſus, Neftos, and N:ftus. 
NEST. See Nipus. | 
$atable Bird, Næsrs. See Bites N:/lr. | 
NESTOR (fab. hiſt.), a ſon of Neleus and Chloris, 


nephew to Pelias and grandſon to Neptune. He had 


_ ſome fabulous ſtories. 


years for each generation. 


eleven brothers, who were all kiiled with his father by 
Hercules, His tender age detained him at home and 
was the cauſe cf his preſervation. 'The coaqueror 
ſpared his life and placed him upon the throne of Cy los. 
He married Eurydice the daughter of Clymenus ; or, 
according to others, Anaxibia the daughter of Atreus. 
He ſoon diſtinguiſhed himſelf in the field of battle, 
and was preſent at the nuptials of Perithous, when a 
bloody engagement took place between the Lapithæ 
and centaurs. As king of Pylos and Meſſenia he led 
his ſubje&s to the Trojan war, where he diſtinguiſhed 
himſelf among the reſt of the Grecian chiefs, by elo- 
quence, addreſs, wiſdum, juſtice, and uncommon pru- 
dence. Homer diſplays his character as the molt per- 
fe of all his heroes; and Agamemnon exclaims, that 
if he had 20 generals like Neſtor, he ſhould ſoon tee 
the walls of Troy reduced to aſhes. After the trojan 
war Neſtor reti ed to Greece, where he enj yed in 
the boſom of his familythe peace and tranquillity which 
were due to his wiſdom and to his age. The manner 
and the time of his death are unknown: the ancients 
are all agreed that he lived three generati-ns of men; 
which length cf time is ſappoſcd to be 309 years, 
though more probably only go years, allowing 30 
From that circumſtance, 
therefore, it was uſual among the Greeks and the 
Latins, when they wiſhed a long and happy life to their 
friends, to wiſh them to ſee the years ct Neſtor. He 
had many children; two daughters, Piſidice and Po- 
lycaſte; and ſeven ſons, Perſeus, Straticus, Aretus, 
Echephron, Piſiſtratus, Antilochus, and 'T'raiimedes, 
Neſtor was one of the Argonauts, according to Vale- 
rius Flaccus, v. 380, &c.—A poet of Lycaonia in 
the age of the emperor Severus, He was ſather to 
Iifander, who under the emperor Alexander wrote 
One of the body guards of 


Alexander. | 

Nes rox, whoſe ſecular name i; not known, was 
a native of Ruſſia, and the earlieſt hiſtorianof the north. 
He was born in 1056 at Bielozero, and in the 19th 
year of has age he afſumed the monaſtic habit in the 
convent of Petcherſki at Kiof, aad took the name of 
N:eftor. He there made a conſiderab:e proficiency in 


A 1 


the Greek language; but ſeems to have formed his N. Oer, 
ſtyle and manner rather from the Byzantine hiſto. Neſtorians, 
rians, Cedrenus, Zonaras, and Syncellus, th in from the ; 


he records with ſuch circumſtanti.il exactneſs. 


NES 


ancient claſſics, The time of Neſtor's death is no: 
aſcertained , but he is ſuppoſed to have lived to an 
advanced age, and to have died about the year 1115. 
His great work is his Chronicle, to which he has 
prefixed an introduction, which, after a ſhort ſketch 
of the early ſtate of the world, taken from the By- 
zantine writers, contains a geographical deſcription of 
Ruſſia and the adjacent regions; an account of the 
Sclavonian nations, their manners, their emigra: ions 
from the banks of the Danube, their diſperſion, and 
ſettlement in the ſeveral countries wherein their de- 
ſcendants are now eſtabliſhed. He then enters upon a 
chronological ſeries of the Ruſſian anna's, from the 
year 858 to about 1113. His ſtyle is ſimple and una- 
dorned, ſuch as ſuits a mere recorder of facts; but his 
chronological exactneſs, though it readers his narrative 
dry and tedious, contributes to aſcertain the æra and 
authenticity of the events which he relates. £ 
It is remarkable (ſays Mr Coxe, from whom we 
have taken this narrative), that an author of ſuch im- 
portance, whoſe name frequently occurs in the early 
Ruſſian books, ſhould have remained inobſcurity above 
600 years; and been ſcarcely known to his modern 
countrymen, the origin and actions of whoſe anceſtor ; 
A 
copy of his Chronicle was given in 1668 by prince 
Radzivil to the library of Konigſburgh, where it lay 
unnoticed until Peter the Great, in his paTage through 
that town, ordered a tranſcript of it to be ſent to Pe- 
terſburgh. But it ſtill was not known as the per- 
formance of Neſtor: for when Muller in 1732 pub- 
liſhed the firſt part of a German tranſlation, he men- 
tioned it as the work of the abbot Theodoſius of 
Kiof; an error which aroſe ſrom the following cir- 
cumſtance ; The ingenious editor not being at that 
time ſufficiently acquainted with the Sclavoniau 
tongue, employed an interpreter, who, by miſtaking 
a letter in the title, ſuppoſed it to have been written 
by a perion whoſe name was Theodofius This ridi- 
culous blunder was ſoon circulated, and copied by 
many foreign writers, even long aſter it had been can- 
didly ackcowledged and corrected by Muller. 
NESTORIANS, a ſet cf ancient Chriſtians, ill 
ſaid to be ſabliſting in ſome parts of the Levant ; 
whoſe diſtinguſhing t2net is, That Mary is not the 
mother cf God. They take their name from Neſto- 
rius biſhop cf Conſtantinople, whoſe doftrines were 
ſpread with much zeal through Syria, Egypt, and 
Perſia. | 
One of the chief promoters of the Neſtorian cauſe 
was Barſumas, created biſhop of Niſibis, A. D. 435. 
Such was his zeal and ſucceſs, that the Neftorians, 
who (till remain in Chaldea, Perſia, Aſſyria, and the 
adjacent countries, conſider him alone as their pa- 
rent and founder. By him Pherozes the Perſian mo- 
narch was perſnaded to expel thoſe Chriſtians who 
adopted the opinions of the Greeks, and to admit the 
Neſtorians in their place, putting them ia poſſeſſion 
of the principal ſeat of eccleſiaſtical au:hority in Per- 
ſia, the ſee of Seleucia, which the patriach cf the 
Neſtorians has always filled even down to our time.— 


Barſumas alſo erected a ſ:hool at Niſibis, from which 
B 2 | pro- 
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Neftorians. proceeded: theſe Neſtorian doors who in the fifth and 
—— ſixth centuries ſpread abroad their tenets through E- 


gypt, Syria, Arabia, India, Tartary, and China. 

He diff:red conſiderably from Neſtorius, 
that there are two perſons in Jeſus Chriſt, as well as 
that the Virgin was not his mother as God, but only 
as man. 

The abettors of this doctrine refuſe the title Neſtori- 
ans; alleging that it had been handed down from the 
earlieſt times of the chriſtian church. 

In the tenth century, the Neſtorians in Chaldea, 
whence they are ſometimes called Chaldeans, extended 
their ſpiritual conqueſts beyond mount Imaus, and in- 
troduced the chriſtian religion into Tartary, properly 
ſo called, and eſpecially into that country called Ka- 
rit, and bordering on the northern part of China. 
The prince of that country, whom the Neſtorians 
converted to the. Chriſtian faith, aſſumed, according 
to the vulgar tradition, the name of John aſter his 
baptiſm, to which he added the ſurname of Pre/byter, 
from a principal of modeſty ; whence it is ſaid his ſuc- 
ceſſors were each of them called Prefter John until the 
time of Gengis Khan. But Moſheim obſerves, that 
the famons Preſtor John did not begin to reign in that 
part of Aſia before the concluſion of the 11th cen- 
tury. The Neſtorians formed ſo conſiderable a body 
of Chriſtians, that the miſſionaries of Rome were 
induſtrious in their endeavous to reduce them under 
the papal yoke. Innocent IV. in 1246 and Nicolas 
IV. in 1278, uſed their utmoſt efforts for this pur- 

ſe, but without ſucceſs. Till the time of pope Ju- 

ius III. the Neſtorians acknowledged but one patri- 
arch, who reſided firſt at Bagdad, and afterwards at 
Mouſul ; but a diviſion ariſing among them, in 1551 
the patriarchate became divided, at leaſt for a time, 
and a new patriarch was conſecrated by that pope, 
whoſe ſucceſlors fixed their reſidence in the city of 
Ormus, in the mountainous part of Perſia, where they 


ſtill continue, diſtinguiſhed by the name of Simeon 


and ſo far down as the laſt century, theſe patriarchs 
perſevered in their communion with the church of 
Rome, but ſeem at preſent to have withdrawn them- 
ſelves ſrom it. The great Neſtorian pontiffs, who 
form the oppoſite party, and look with a hoſtile eye 
on this little patriarch, have ſince the year 15 59 been 
diſtinguiſned by the general denomination of Elias, 
and reſide conſtantly in the city of Mouſul. Their 
ſpiritual dominion is very extenfive, takes in a great 
part of Aſia, and comprehends alſo within its circuit 
the Arabian Neitorians, and alſo the chriltians of St 
Thomas, who dwell along the coaſt of Malabar. It 
is obſerved, to the laſting honour of the Neſtorians, 
that of all the Chriſtian ſocieties eſtabliſhed in the 
Eaſt, they have been the molt careful and ſucceſsful 
in ee A multitude of ſuperſtitious opinions and 
practices that have infected the Greek and Latin 
churches. About the middle of the 17th century, 
the Romiſh mitlionaries gained over to their commu- 
nion a ſmall number of Neſtorians, whom they formed 
into a congrogetion or church ; the patriarchs or bi- 
thops of which reſide in the city of Amida, or Diar- 
. beker, and all aſſume the denomination of Foſeph. 
Nevertheleſs the Neſtorians in general perſevere to 
our own times m their refuſal to enter into the com- 


munion of the Romiſh church, notwithſtanding the 
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holding 


N E S | 


earneſt intreaties and alluring offers that have been Nefforius. 


made by the pope's legate to conquer their infletible ———— 


conſtancy, 

NESTORIUS, from whom the ſe& of Neſtorian 
Chriſtians derive their name, was born in Germanica 
a city of Syria. He received his education at An- 
tioch, where he was likewiſe baptized ; and ſoon after 
his baptiſm he withdrew himſelf to a monaſtery in the 
ſuburbs of that city. Upon his being admitted to 
the order of prieſthood, he quickly acquired ſo great 


reputation by the eloquence of his preaching, and the 


regularity of his life, that by the emperor I heodoſi- 
us he was deemed a fit perſon to fill the ſecond ſee in 


the Chriſtian church, and was accordingly conſecrated 


biſhop of Conſtantinople in the year 429. 
In one of his firſt ſermons after his promotion, he 
publicly declared his intention to make war upon 


heretics ; and with that intolerant ſpirit which has ſo 


often diſgraced the preachers of the mild religion of 
Jeſus, he called upon the experor to free the earth fran 
heretics, promiſing to give him heaven as a reward for 
his zeal, To this ſpiritual motive he added one, that 
though carnal, he poſſibly judged of equal force. 
Join with me (ſaid he) in war againſt them, and I 
will aſſiſt you againſt the Perſians.” Although. the 
wiſer and better parts of his audience were amazed to 
ſee a man, before he had taſted (as the hiſtorian “ ex- 
preſſes himſelf) the water of his city, declare that he 
would proſecute all who were not of his opinion; yet 
the majority of the people approved of this diſcourſe, 
and encouraged him to execute his purpoſe, Accord- 
ingly, five days after his conſecration, he attempted to 
demoliſh the church in which the Arians ſecretly held 
their aſſemblies; and he ſucceeded ſo far in his deſign 
that theſe people, growing deſperate, ſet it on tire 
themſelves, and conſumed with it ſome of the neigh- 
bouring houſes. This fire excited great commotions 
in the city, and Neſtorius was ever afterwards calle 
an incendiary. | 
From the Arians he turned his perſecution againſt 
the-Novatians, but was ſtopped in his career by the in- 
terpoſition of the emperor, He then let looſe his fury 
upon thoſe Chriſtians of Afia, Lydia, and Caria, who 
celebrated the feaſt of Eaſter upon the 14th day of 
the moon; and for this unimportant deviation from 
the Catholic practice, many of thoſe people were mur- 
dered by his agents both at Miletum and at Sardis. 
One cannot be ſorry that ſuch a relentleſs perſecutor 
ſhould himſelf be afterwards condemned as an heretic, 
ſor holding an opinion which no man who ſpeaks or 


thinks with philoſophic accuracy will now venture to 


controvert. This obnoxious tenet, which produced 
a ſchiſm in the church, and was condemned by a ge- 


neral council, was nothing more than that che Vir- 


gin Mary cannot with propriety be called the mother 


of God.” The people being accuſtomed to hear this 


expreſſion, were much inflamed againſt their biſhop, 
imagining that he had revived the error of Paulus Sa- 
moſatenus and Photinus, who taught that Jeſus Chriſt 
was a mere man. 'The monks declared openly againſt 
him, and, with ſome of the moſt conſiderable men in 
Conſtantinople, ſeparated themſelves from his commu- 
nion. Several biſhops wrote to him earneſt perſuaſives 
to acknowledge that Mary was the mother of God; 
and when he would not comply, they procured his 
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* Socrates, 


. NET 
condemnation in the council of Epheſus, which de- 
prived him of his ſee. He then retired to his ancient 
monaſtery at Antioch, whence he was taken four 
years afterwards by the emperor's order, and baniſhed 
in 435 to Tarſus. That city being taken and deſtroy- 
ed by the barbarians, he was removed to Panopolis, a 
city of Thebais ; where he was not ſuffered to remain 
long, but was compelled to go from _ to place, 
till, being in one of his journey's morfally bruiſed by 
a fall, death relieved him from the fury of his perſe- 
cutors. . 

If we examine ſuch of his writing as remain, we 
ſhall find that he was very unjuſtly condemned. It 
appears that he rejected the errors ot Ehion, Paulas Sa- 


maſatenus, and Photinus ; that he maintained in expreſs 


terms, that the divine Word was united to the human 
nature ih Jeſus Chriſt in the moſt ſtrict and intimate 
ſenſe poſſible ; that theſe two natures, in this ſtate of 
union, make but one Chriſt and one perſon; that the 
properties of the Divine and human natures, may both 


de attributed to this perſon ; and that Jeſus Chriſt may 


be ſaid to have been born of a virgin, to have ſuffered 
and died ; but he never would admit that God could be 
ſaid to havebeen born, to have ſuffered, or to have died. 
— When we conſider that every perſon partakes of the 
ſubſtance of his mother, and that it is this which con- 
ſtitutes the parental and filial relation between them, 
it is indeed ſurpriſing that the expreſſion © Mother of 
God” ſhould ever have been admitted in the Chri- 
ſtian Church, or that any man who underſtands the 
meaning of the words ſhould condemn Neſtorius for 
not having uſed them. 

NESTUS, or Nxssus, a river which ſeparates 
Thrace from Macedonia. It falls into the Ægean 
ſea near the iſland Thaſos. 


ſus, and Neſſus. 


NET, a device for catching fiſh and fowl. See the 
article Fi$HERY. | 

The taking fowls by nets is the readieſt and moſt ad- 
vantageous of all others, where numbers are to be 
taken. The making the nets is very eaſy, and what 
every true ſportſman ought to be able to do for him- 
ſelf. All the neceſſary tools are wooden needles, of 
which there ſhould be ſeveral of different fizes, ſome 
round and others flat; a pair of round pointed and flat 
ſciſſars; and a wheel to wind off the thread. The 
pack thread is to be of different ſtrength and thickneſs, 
according to the ſort of birds to be taken; and the 
general ſize of the meſhes, if not for very ſmall birds, 
is two inches from point to point. The nets ſhould 
neither be made too deep nor too long, for they are 
then difficult to manage : and they mult be U e on 
each ſide with twiſted thread. The natural colour of 
the thread is too bright and pale, and is therefore in 
many caſes to be altered. The moſt uſual colour 
is the ruſſet; which is to be obtained by plunging the 
net, after it is made, into a tanner's pit, and letting 
it lie there till it be ſufficiently tinged : this is of a 


double ſervice to the net, ſince it preſerves the thread 


as well as alters the colour. 'The green colour is 
given by chapping ſome green wheat and boiling it in 
water; and then ſoaking the net in this green tincture. 
The yellow colour is given in the ſame manner with 


the decoction of celandine ; which gives a pale ſtraw- 


eolour, which is the colour of ſtubble in the harveſt- 
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time. The brown nets- are to be uſed on plonghed Net. 
—— 


It is ſometimes called Ne- 


* 


NET 


lands, the green on graſs grounds, and the yellow on 
ſtubble-lands. | H 
Ner- Day, among fowlers, a net generally uſed for 
taking ſuch ſmall birds as play in the air, and will ſtoop 
either to prey, gig, or the like ; as larks, linnets, bunt- 
ings, &c. The time of the year for uſing this net is 


from Auguſt to November; and the beſt time is very Sportſ- 
e morning: and it is to be obſerved, that mnn'sDiQ, 


early in 
the milder the air, and the brighter the ſan is, the bet- 
ter will be the ſport, and of longer continuance, The 
place where this net ſhould be laid, ought to be plain 
champaign, either on ſhort ſtubbles, green lays, or flat 
meadows, near corn-fields, and ſomewhat remote from 
towns and villages: you muſt be ſure to let your net 
lie cloſe to the ground, that the birds creep not out 
and make their eſcape.— The net is made of a fine 
packthread with a ſmall meſh, not exceeding half an 
inch ſquare ; it muſt be three fathoms long, and but 
one broad : it muſt be verged about with a ſmall but 
ſtrong cord; and the two ends extended upon two 
ſmall long poles, ſuitable to the breadth of the net, 
with four ſtakes, tail · ſtrings, and drawinglines.— This 
net is compoſed of two, which mult be exactly alike ; 
and are to be laid oppoſite to one another, ſo cven and 
cloſe, that when they are drawn and pulled over, the 
ſides muft meet and touch each other. You muſt ſtake 
this net down with ſtrong ſtakes, very ſtiff on their 
lines, ſo that you may with a nimble touch caſt them 


to and fro at pleaſure; then faſten your drawing-cords 


or hand-lines (of which there muſt be a dozen at leaſt, 
and each two yards long) to the upper end of the fore- 
moſt ſtaves : and ſo extend them of ſuch a ftraightneſs, 
that with a little ſtrength they may riſe up in the nets, 
and caſt them over. 

Your nets being thus laid, place your gigs, or play- 
ing-wantons, about 20 or 3o paces beyond, and as. 
much on this {ide your nets; the gig mult be faſtened 
to the tops of long poles, and turned into the wind, fo 
as they may play to make a noiſe therein. Theſe gigs 
are a ſort of toys made of long goole feathers, like 
ſhuttle-cocks, and with little ſmall tunnels of wood 
running in broad and flat ſwan quills, made round like 
a * boon and fo, with longer ſtrings faſtened to a 
pole, will, with any ſmall wind or air, move after ſuch 
a manner, that birds will come in great flocks to play 
about them. | 

When you have placed your gigs, then place your 
ſtale ; which is a mall ſtake of word, to prick down 
into the earth, having in it a mortice-hole, in which 
a ſmall and flender piece of wood, about two feet 
long, is faſtened, fo as it may move up and down 
at pleaſure : and ſaſten to this longer ſtick a {mall line, 
which, running through a hole in the ſtick above- 
mentioned, and io coming up to the place where you 
are to ſit, you may, by drawing the line up and down 
with your right hand, raiſe up the longer ſtick as you 
ſee occaſion. 

Faſten a live lark, or ſuch like bird, to this longer 
ſtick, which, with the line making it to ſtir up and 
down by your pulling, will entice the birds to come to 
your net. | 

There is another ſtale, or enticement, to draw on 
theſe birds, called a Jing glatt; which is a round 
ſtake of wood, as big as a man's arm, made very ſharp 
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at the end, to thruſt it into the pond, 

ery hollow in the upper part, above five fingers deep ; 
into which hollow they place a three-ſquare piece of 
wood about a ſoot long, and each two inches broad, 
lying upon the top of . ſtake, and going with a foot 


into the hollowneſs: which foot muſt have a great knob 


at the top, and another at the bottom, with a deep 
ſenderneſs between; to which ſlenderneſs you are to 


ſaten a ſmall pack-thread, which, running through a 


hole in the ſide of the ſtake, muſt come up to the place 
where you fit. The three-ſquare piece of wood, which 
lies on the top of the ſtake, muſt be of ſuch a poiſe and 
evenneſs, and the foot of the ſocket fo ſmooth and 
round, that it may whirl and turn round upon the leaſt 
touch ; winding the packthread ſo many times about 


it, which being ſuddenly 'drawn, and as ſuddenly let 


go, will keep the engine in a conſtant rotatory mo- 
tion : then faſten with glue on the uppermoſt flat 
ſquares of the three-ſquare piece, about 20 ſmall 
pieces of looking-glaſs, and paint all the ſquare wood 
between them of a light and lively red ; which, in 
the continual motion, will give ſuch a reflection, 
that the birds will play about to admiration until they 
are taken. 

Both this and the other ſtale are to be placed in the 
middle between the two nets, about two or three feet 
diſtance from each other; ſo that, in the falling of the 
nets, the cords may not touch or annoy them: neither 
muſt they ſtand one before or after another; the glaſs 
being kept in a continual motion, and the bird very 
oſten fluttering. Having placed your nets in this 
manner, as alſo your gigs and ſtales, go to the fur- 
ther end of your long drawing-lines and ſtale lines ; 
und, having placed yourſelf, lay the main drawing 
line acroſs your thigh, and, with your 1-ft, pull the 
ſtale-line to ſhow * birds; and when you perceive 
them to play near and about your nets and ſtales, 
then pull the net over with both hands, with a quick 
but not too haſty motion; for otherwiſe you ſport 
wil be ſpoiled. 


Sce Plate CCCXLV. where A ſhows the bodies 


of the main net, and how they ought to be laid. B, the 
tail-lines, or the hinder-lines, ſtaked to the ground. 
C, the fore lines ſtaked alſo to the ground. D, the 
bird-ſtale. E, the lookiag-glaſs ſtale. G, the line 
which craws t! e bird-ſtale. II, the line that draws 
the glaſs-ſtate. *I, the drawing, double lines of the 
nets, Which pulls them over. K, the ſtakes which 
{take down the four n-ther point; of the nets and the 
two tail-lines. L, the flakes that ſtake down the f re- 
lines. M, the ſingle Ine, with the wooden button to 
pull che net over with. N, the flake that ſtakes d vn 
tie ſingle line, and v. here the man ſhould fit; and O, 
the gig. 

Nr, mat, in commerce, ſomething pure, an] un- 
a ulte ated wich any foreign mixture. 

Thus, wines are ſaid to be nf when not falſified or 
talJerdathed ; and coffee, rice, pepper, &c. are net 
when the filth and ordurzs are ſeparated from them. 
See Near. 

A diam und is ſid to be ret when it has no Rains or 
ficws; a cryſtal, when tranſparent throughout. 

Nr is a! o uſed for what remains after the tare 
His been taken out of the weight of any merchan- 
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they make it 


NET 
2 i. e. when It is weighed c ear of all package. 

ARE. 

Thus we ſay, a barrel of cochineal weighs 450 
pounds; the tare is 30 pounds, and there remains net 
400 pounds. | | 

Ner- produce, a term uſed to expreſs what any 
commodity has yielded, all tare and charges de- 
ducted. 

The merchants ſometimes uſe the Italian words 
netto proced ito, for net produce. 

NETHERLANDS, anciently called Belgia, but 
ſince denominated Low Countries, or Netherlands, from 
their low ſituation, are ſituated between 20 and 7 of 
eaſt longitude, and between 509 and 53 30” of north 
latitude: and are bounded by the German ſea on the 
north, Germany on the eaſt, by Lorrain and France 
on the ſouth, and by another part of France and the 
Britiſh ſeas on the weſt ; extending near 300 miles in 
length from north to ſouth, and 200 miles in breadth 
trom eaſt to welt. They conſiſt of 17 provinces; 10 
of which are called the Auſtrian and French Neth-r- 
lanis, and the other ſeven the United Provinces. 

The greateſt part of the Netherlands was conquered 
by the Romans; and the part which lies towards 
Gaul continued in their ſubjection till the decline of 
that empire; after which the Francs became maſters 
of i: 3 and, under the French monarchy, it was part of 
the kingdom of Metz or Auſtraſia. | 

Towards the end of the 15th century Maximilian 
of Auſtria, ſon of the emperor Ferdinand III ac- 
quired by marrying the only daughter of the duke of 
Burgundy, the duchies of Brabant, Limburg, and 
Luxemburg ; the counties of Flanders, Burgundy, Hai- 
nault, Hol and, Zealand, and Namur; and the lord- 
ſhips of Friſeland. Philip of Auſtria, ſon to Maxi- 
milian and Mary, married Jane the daughter of Ferdi- 
rand king of Arragon and of Iſabella queen of Ca- 
Rile ; by which means their ſon Charles inherited not 
only almoſt all Spain and the great countries then 
lately diſcovered in America, but alſo thoſe noble pro- 
viaces of the Netherlands, and was choſen emperor 
under the nime of Charles J. Towards the latter end 
of the year 1527, he added to his dominions the tem- 
poralities of the biſhoprick of Utrecht on both ſides 
of the Yiel ; and Henry of Bavaria, being diſtreſſed 
through war with the duke of 88 and tired 
vith the continued rebellion of his own ſuhjects, ſur- 
rendered to the emperor the temporalities of his dioceſe, 
vchich was confirmed by the pope, and the ſtates of 
tne country. In 1,536, Charles V. bought of Charles of 
Fgmond the reverſion of the duchy of Guelderland 
and of che- country of Zutphen, in caſe that prince 
ſhould die without iſſue. "The ſame year the city of 
Groningen t ok the oath of a'legiance, and ſubmitted 
to Chips V. andin 1543 he put a garriſon into the 
city of Cambray, and built a ci:adel there. Having 
thus united the. 17 provinces, as it were in on? body, he 
ordered that they ſnould continue for ever under the 
ſame prince, without being ever ſeparated or diſmen- 
bered; for which purpoſe he publiſhed in November 
1549, with the conſent and at the requeſt cf the ſtates 
t all the provinces, a perpetual and irrevocable edict 
or law, by which it was enacted, that in order to keep 
all thoſe provinces together under one and the fame 

af Prince, 


See Nether- 
| lands. 
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ſucceſſion of a prince or prince!'s, ſhould take place 
for ever, both in a dire& and collateral line, notwith- 
ſtanding the common laws of ſome provinces to the 
contrary, Charles had even a mind to incorporate 
theſe provinces with the Germanic body, and to make 
of them a circle of the empire, under the title of the 
circle cf Burgundy, in order thereby to engage princes 
of the empire to concern themſelves for the preſerva- 
tion cf thoſe provinces. But the Nethcrlands, always 
jealous of their liberty, did net ſeem to like that in- 
corporation; and when they were demanded to pay 
their ſhare towards the expences of the empire, _ 
refuſed it; whereupon the princes of Germany refuſed, 
in their turn, to take any part in the wars in Flanders, 
and looked upon thoſe provinces as by no means 
belonging to the Germanic body. 

Philip of Auſttia and his ſon Charlgs, who were 
born in the Netherlands, had for theſe provicces that 
natural affection which men uſed to have for their na- 
tive country ; and, knowing how jealous the inha- 
bitants were cf their liberty, and of the privileges 
granted to them by their former princes, they took 
great care to preſerve them, and ſuffered willingly 
that the lates, who were the guardians ef the people's 
liberty and privileges, ſhould in a manner thare the 
ſupreme authority with them. Philip IT. fon to the 
Emperor Charles V. had not the ſame affection for the 
Netherlands, nor thoſe generous ſentiments which his 
father had endeavoured to inſpire him with. Being 
born in Spain of a Portugueſe woman, he had no re- 
gard but for his native country ; and, when he re- 
moved cut of the Netherlands, he left them to the 
weak governmert of a woman, to the proud and 
haughty ſpirit of Cardinal de Granville, and to the 
wild ambition of ſome lords of theſe provinces, who, 
availing themſelves of the imprudent conduct and con- 
tinual blunders of the council of Spain, ſound their 
private intereſt in the diſturbances they could not fail 
to produce. Philip II. alſo, inſtead of the mild and 
moderate meaſures which his predeceſſors had ſucceſs- 
ſully employed on many cccaſions, as belt ſuiting the 
genius and temper of the peop'e, had recourſe to the 
moſt violent and cruel proceedings; which, far from 
curing the evil, ſerved only to exaſperate it the more 
and render it incurable. The Spaniards, whom he 
ſent thither, being born and educated in an abſotute 
monarchy, jealous of the liberties and envicus of the 
riches of the people, broke through all their privi- 
leges, and. uſed them almoſt after the ſame manner as 
they had done the inhabitants of their new and ill- 
gotten dominions in America, 'This treatment oc- 
caſioned a general inſurrection. The counts Hoorn, 
Egmont, and the prince of Orange, appearing at the 
head of it, and Luther's- reform ation gaining ground 
about the ſame time in the Netherlands, his di ciples 
joined the malecontents: whereupon King Philip in- 
troduced a kind of inquitition in order to ſuppreſs 
them, and many thouſands were put to death by that 
court, beſides thoſe that periſhed by the ſword ; for 
theſe perſecutions and encroachments had occaſion- 
ed a civil war, in which ſeveral battles were fought. 
The counts Hoorn and Egmont were taken and be- 
headed; but the prince of Orange, retiring into Hol- 
land, did, by the aſſiſtance cf England and France, 


15 J 
Nether- prince, the right of repreſentation, with regard to the 


NE 
preſerve Holland and ſome of the adjacent provinces, 
which entered into a treaty ſor their mutual defenc: 


at Utrecht in 1579, and they have ever ſince been 


ſtyled the United Provinces ; but the other provinces 
were reduced to the obedience of Spain by the duke 
of Alva and other Spaniſh generals. Hewever, their 
ancient privileges were in a great meaſure reſtored; 
every province was allowed its great council or parlia- 


ment, whoſe concurrence was required to the making 


of laws, and raiſing money for the government, though 
theſe aſſemblies were too often obliged to follow . 
dictates cf the court. 

The late emperor Jo:eph II. endeavoured to de- 
prive them even of the form of their free conſtitution ; 
and he might very probably have ſucceeded, had he 
not attempted at the ſame time a reformation cf the 
church. The Auſtrian Netherlands are wholly Ca- 
tholic, and ſo bigotted to the Romiſh ſuperſtition, 
and though they had tamely ſubmitted to many en- 
croachmer.ts ot the arch-ducal houſe on their civil 
right, no ſooner did the monarch encroach upon the. 
prot erty of the holy mother-church than they reſiſted 

is authority, and claimed all thcir ancient privileges. 
political and religious. The fame attachment to 
their ancient faith and worſhip made them very lately 
contribute to expel from their territorics the Frencli 
whom they had invited to relieve them from the Au- 
ſtrian yoke. Thus her religious bigotry for once ſaved 


a free people from the iron rod cf deſpctiſm on the 


one hand, and the cruelties of frantic democrates on 


the other. The provinces under the government of 


France were, till the late revolution, under the fame 
ſevere arbitrary dominion as the other ſub/es of that 


crown, and they now experience the ſame miſeries 


with the reſt of the republic. 
The Spaniards continued poſſeſſed of almoſt eight 
of theſe provinces, until the duke of Marlborough, 


eneral of the allies, gained the memorable victory cf 


amillies. After which, Bruſſels the capital, and 

reat part of theſe provinces, acknowledged Charles VI. 
nds emperor) their ſovereign ; and his daugh- 
ter, the late empreſs queen, remained poſſeſſed of ther. 
till the war that followed the death of her father, 
when the French made an entire conquelt of them, ex- 
cept part of the province of Luxemberg ; but they 
were reſtored by the peace of Aix-la-Chapelle in 1748, 
and the French retained only Artois, the Cambreſis, 
part of Flanders, part of Hainault, and part cf Lux- 
emburg, of which they have had the dominion now 


upwards cf eighty years. 


The foil is generally fruitful, but differs in the ſe- 
veral parts. The climate alſo differs in the ſeveral 
provinces; in thoſe towards the ſouth it docs not dit- 
fer much from that of England, though the ſeaſons 
are more regular. In the northern provinces the win- 
ter is generally very ſharp, and the ſummer ſul:ry hot; 
but the extreme cold and exceſſive keat ſeldom con- 
tinue above five or ſix weeks. The air is reckoned 
very wholeſome, but is ſubjet to thick ſogs ia win- 


ter, through the montneſs of the country, which. 


would be very noxious, were it not for the dry eaſterly 
winds, which, blowing off a long continent for two 
or three months in the year, clear the air, and occaſion 


very ſharp froſts in January and February; during 
which, the ports, rivers, ard. canals, are 8 
ux. 


Ne ther- 
lands. 
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for, except ſome ſmall hills and a few riſing grounds 
in Utrecht and Guederland, and in the parts lying 
towards Germany, there is no hill to be ſeen in the 
whole 17 provinces. This is the reaſon that they 
have been called the Low Countries. French Flan- 
ders abounds in — vegetables, flax, and cattle, 
but is in want of wood. 2 55 
For the Dutch Netherlands, ſee Unirzp Provinces. 
NETHINIMS, among the Jews, the polterity of 
the Gibeonites, who were condemned by Joſhua to 
be hewers of wood and drawers of water fur the 
houſe of God. 
NETOPION, a name given by the ancients to 
a very fragrant and coſtly ointment, conſiſting of a 
great number of the fineſt ſpicy ingredients. Hip- 
pocrates, in his Treatiſe of the Diſeaſes oft Women, 
trequently preſcribes the netopion in diſeaſes of the 
uterus; and in other places he moms of its being 
poured into the ear as a remedy for deafneſs ; theſe 
compoſitions, by their attenuating qualities, dividing 
the viſcous and thick humours. The word netopion 
is alſo ſometimes uſed to expreſs the unguentum Ægyp- 
tiacum, and ſometimes ſimply for oil of almonds. 
NETSCHER- (Gaſpard), an eminent painter, born 
at Prague in Bohemia in 1639, His father dying 
while he was an engineer in the Poliſh ſervice, his mo- 
ther was obliged, on account of her religion, ſuddenly 
to leave Prague with her three ſons. When ſhe had 
proceeded three leagues, ſhe ſtopped at a caſtle; which 
being ſoon after beſieged, two of her ſons were ſtarved 
to death ; but ſhe herſelf found means to eſcape out of 
the ſortreſs by night, and to ſave her only remaining 
child. Carrying him in her arms, ſhe reached Arn- 
heim in Guelderland, where ſhe found means to ſup- 
port herſelf, and breed up her ſon. At length a doc- 
tor of phyſic took young Netſcher mito his patronage, 


with the view of giving him an education proper for a 


phyſician : but Netſcher's genius leading him to paint- 
ing, he could not forbear ſcrawling out deſigns upon 
the paper on which he wrote his themes ; and it be- 
ing found impoſſible to conquer his fondneſs for draw- 


ing, he was ſent to a glazier, who was the only perſon 


in the town that underſtood drawing. Netſcher ſoon 
finding himſelf above receiving any farther aſſiſtance 


from his maſter, was ſent to Deventer, to a painter 


named Terburg, who was an able artiſt and 2 
ſter of the town; and having acquired under him a 

reat command of his pencil, went to Holland, where 
- worked a long time for the dealers in pictures, who 


paid him very little for his pieces, which they fold at 


a high price. Diſguſted at this ungenerous treatment, 


he reſolved to go to Rome; and for that purpoſe em- 


barked on board a veſſel bound for Bourdeaux, But 
his marrying in that city prevented his travelling into 
Italy; and therefore, returning into Holland, he ſet- 
tled at the Hague; where obſerving that portrait- 
painting was the moſt profitable, he applied himſelf 
ſolely to it, and acquired ſuch reputation, that there 
is not a conſiderable family in Holland that has not 
ſome of his portraits ; and beſides, the greateſt part of 
the foreign miniſters could not think of quitting Hol- 
land without carrying with them one of Neticher's 

rtraits, whence they are to be ſeen all over Europe. 


e died at the Hague, in 1684; leaving two ſons,” 
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Nethinims ſhut up. The face of the country is low and flat; 
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Theodore and Conſtantine Netſcher, both of them Kettings 
good portrait-painters. "* A 
NETTINGS, in a ſhip, a ſort of grates made of. Nera. 


ſmall ropes ſeized together with rope-yarn or twine, 


and fixed on the quarters and in the tops; they are 
ſometimes ſtretched upon the ledges. from the waſte- 


trees to the roof · trees, ſrom the top of che forecaſtle 
to the poop, and ſometimes are laid in the waſte of a 


ſhip to ſerve inſtead of gratings. 


NETTLE, in botany, fee UzTica. 

Sea Nerrir. See Mtpusa and Au- Flocber. 

NETTLE-Tree, See CRLTIs. | 

NETTUNO, a handſome town of Italy, in the 
Campagnia of Rome. It is but thinly peopled, though 


ſeated in a fertile ſoil. The inhabitants are almok all 


hunters. E. Long. 12.57. N. Lat. 41. 30. 

NE VA, a river at Peterſburgh, in Ruſia. The 
views upon the banks exhibit the moſt grand and 
lively ſcenes. 'The river is in moſt places broader than 
the Thames at London, It is deep, rapid, and tranſ- 
parent as crylital, and its banks are lined on each fide 
with a continued range of handſome buildings, On 
the north fide the fortreſs, the acaden / of ſciences 
and that of arts are the moſt ſtriking objects; on the 
oppoſite ſide are the imperial palace, the admiralty, 
the manſions of many Ruſſian nobles, and the Engliſh 
line, ſo called becauſe (a few houſes excepted) the 
the whole row is orcupied by the Engliſh merchants. In 
front of theſe buildings, on the ſouth ſide, is the quay, 
which ſtretches for three miles, except where it is in- 


terrupted by the admiralty ; and the Neva, during the 


whole of that ſpace, has been lately embanked at the 
expence of the empreſs by a wall, parapet, and pave- 
ment of hewn granite; a molt elegant and durable mo- 
nument of imperial munificence. There is a commu- 
nication between the oppoſite ſides of the river by a 
bridge of pontoons, which, when any thing is appre- 
hended from the force of ice ruſhing down the ſtream, 
can be, and is generally indeed, removed, 'The great 
depth of the river, it appears, prevents the building 
of a ſtone-bridge; and if it could be built, there is 
no reaſon to ſuppoſe it could poſſibly reſiſt the force 
of thoſe vaſt ſhoals of ice which in the beginning of 


winter come down this rapid river. An attempt, how- 


ever, has been made to remedy this inconvenience ; 
and a Ruſſian peaſant has actually projected the plan 
of throwing a wooden bridge of one arch acroſs it, 
which in its narroweſt part is 980 feet in breadth. As 
we think this a matter of very conſiderable importance, 
as well as of curioſity, we ſhall give the followin 
copious account of the plan and its author, in Mr 
Coxe's, own words; who tells us that the artiſt had 
then executed a model g8 feet in length, which he 
ſaw and examined with confiderable attention. 

„The bridge is upon the ſame principle with that 
of Shaffhauſen, excepting that the mechaniſm is more 
complicated, and that the road is not ſo level. I ſhall 
attempt to deſcribe it by ſuppoſing it finiſhed, as that 
will convey the beſt idea of the s Ay The bridge is 


roofed at the top, and covered at the ſides it is form- 


ed by four frames of timber, two on each ſide, com- 
poſed of various beams or truſſes, which ſupport the 
whole machine. The road is not, as is uſual, carried 
over the top of the arch, but is ſuſpended in the middle. 


The following proportions I noted down with 


the 


vera. the 
5 plained to me by the artiſt. 
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greateſt exactneſs at the time when they were ex- 


Length of the abutment on the north end, 658 feet. 

Span of the arch, - RAR - 

Length of the abutment on the ſouth end, 658 

Length of the whole ſtructure, including the 
abatements, - - - 2296 
The plane of the road upon its firſt aſcent 
makes an angle of five degrees with the 
ordinary ſurface of the river. 

Mean level of the river to the top of the 


bridge in the centre, - - 168 
Ditto to the bottom of the bridge in the 
centre, 126 


- Height of the bridge from the bottom to the 


top in the centre, - - 42 
Height from the bottom of the bridge in 

the centre to the road, - - 7 

Height from the buttom of ditto to the 

water, - - 84 
Height trom the water to the ſpring of the 

arch, - - 56 


So that there is a difference of 35 feet between the 
road at the ſpring of the arch and the road at the 
centre; in other words, an aſcent of 35 feet in half 
980, or in the ſpace of 490 feet, which is little more 
than eight-tenths of an inch to a foot. The bridge is 
broadeſt towards the ſides, and diminiſhes towards the 
centre. 


In the broadeſt-part it is « 


168 feet. 
In the centre or narroweſt - - 42 
The breadth of the road is 28 


« The artiſt informed me, that to complete the 
bridge would require 49,650 iron nails, 12,908 large 
trees, 5,500 beams to ſtrengthen them, and that it 
would coſt 300,000 roubles, or L. 60,000. He ſpeaks 
of this bold project with the uſual warmth of genius; 
and is perfectly convinced that it would be practicable. 
I muſt own that I am of the fame opinion, though I 
hazard it with great diffidence. What a noble effect 
would be produced by a bridge ſtriking acroſs the 
Neva, with an arch 980 feet wide, and towering 168 
feet from the ſurface of the water? The deſcription 
of ſuch a bridge ſeems almoſt chimerical ; and yet 
upon inſpection of the model we become reconciled 
to the idea. But whether the execution of this ſtu- 
pendous work may be deemed poſſible or not, the mo- 
del itſelf is worthy of attention, and reflects the 
higheſt honour on the inventive faculties of that un- 
improved genius. It is ſo compactly conſtructed, and 
of ſuch uniform ſolidity, that it has ſupported 3540 
pood, or 127,440 pounds, without having in the le 

Vor. XIII. | 
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ſwerved from its direction, which I am told is far 
more, in proportion to its ſize, than the bridge if com- 


pleated would have occaſion to ſuſtain from the preſſure 


of the carriages added to its own weight. 

„The perſon who projected this plan is a common 
Ruſſian peaſant. This extraordinary genius was ap- 
prentice to a ſhopkeeper at Nithnei Novogorod : op- 
polite to his dwelling was a wooden clock, which ex- 
cited his curioſity, By repeated examinations he 
cumprehended the internal ſtructure, and without any 
aſſiſtance formed one exactly ſimilar in its proportion 
and materials. His ſucceſs in this firſt eſſay urged 
him to undertake the conſtruction of metal clocks and 
watches. 'The empreſs, hearing of theſe wonderful ex- 
ertions of his native genius, took him under her pro- 
tection, and ſent him to England; from whence, on 
account of the difficulties attending his ignorance of 
the language, he ſoon returned to Ruſſia. I ſaw a 
repeating watch of his workmanſhip at the academy 
of ſciences : it 1s abont the bigneſs of an egg ; in the 
inſide is repreſented the tomb of our Saviour, with 
the ſtone at the entrance, and the centinels upon duty : 
ſuddenly the ſtone is removed, the centinels tall down, 
the angels appear, the women enter the ſepulchre, and 
the ſame chantis heard which is performed on Ealter- 
eve. Theſe are trifling, although curious performances; 
but the very planning of the bridge was a molt ſublime 
conception. This perſon, whoſe name is Kulibin, 
bears the appearance of a Ruſlian peaſant; he has a 
long beard, and wears the common dreſs of the coun- 
try. He receives a penſion from the empreſs, and is 
encouraged to follow the bent of his mechanical ge- 
nius (A.).“ | 

NEVEL, or Narr, in the Jewiſh antiquities, a 
kind of muſical inſtrument. See Na LU. 

NEVERS, is the capital of the Nevernois in France, 
and government of Orleanois. It is ſituated E. longi- 
tude 3.15. N. latitude 46. 50. on the river Loire, which 
here receives the rivulet Nievre, from which this city 
derives its name. It is a place of great antiquity, ſup- 


poſed to be Cæſar's Noviodunum in Aduis, where he 


erected magazines for his armies. Francis I. made it 
a duchy and peerage in 1521, in favour of Francis of 
Cleve, to whom it came by marriage. It devolved at- 
terwards to the houſe of Mantua, and then to the 
Palatine family, who in 1651 fold it to cardinal Ma- 
zarin. The cardinal obtained a title of duke and peer 
for his nephew Philip Mancini, in whoſe family it 
continued till the late revolution, though it is impoſ- 


ſible, in the preſent unſettled ſtate of France, to ſay 


whoſe property it may be now. The town is fortified 
with walls, defended with many high towers and deep 
ditches, and is the feat of a biſhopric, ſuffragan of 
Sens, as likewiſe of a bailiwic and chamber of ac- 


E counts. 


(a) We have given this detail in Mr Coxe's own words, as it appears to us to deſerve attention on ac- 
count of the greatneſs of the projet, which would have excited admiration had it been attempted by one en- 
lightened by ſcience and liberal arts, much more when it comes through the humble medium of a Ruſſian peaſant. 
It was never executed, as we are juſt informed by a gentleman who left St Peterſburgh about the beginning 
of June 1793 ; but the model remains, and is ſtill ſhown. The ſame gentleman (we quote his own words) 
adds, “ that every mechanic thinks it practicable ; and that the general belief is, that the empreſs would have 
built it, had ſhe not found uſe for all her money in carrying on her warlike and diplomatic tranſactions with 


other courts.” 


Plate 


cccxliv. 


Nevers, counts, There is a ſtone - bridge 
Neuchattel twenty arches, a draw-brid 
to defend them. The cathedral is dedicated to St 
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on the Loire, with 
on each ſide, and towers 


Cyr. There are eleven pariſhes in the town, and a 
great many religious houſes. The Jeſuits college near 
the gate des Ardeliers is a handſome ſtructure. The 
palace of the dukes of Nevers has a large front be- 
tween two great towers, with a court on one fide and 
a garden on the other. Here it was that John Caſi- 
mir king of Poland died the 16th of December 1672. 
Near this palace ſtands the convent of Cordeliers, 
who have a magnificent church, in which the tombs 
of duke John and Catharine of Bourbon on the right, 
and thoſe of Lewis of Gonzaga duke of Nevers, and 
Henrietta of Cleves his wife, merit your attention.— 
This town is famous for its glaſs- manufacture and 
earthen-ware, and is ſaid to contain about 8000 inha- 
bitants. 

In the centre of Nevers, on the ſummit of a hill, 
is built the palace of the ancient dukes. It appears to 
to have been conſtructed in the ſixteenth century, and, 
tho' beginning to exhibit marks of decay, is yet a mo- 
del of rhe beauty and delicacy of the Gothic architec- 
ture. The apartments are hung with tapeſtry of 200 
years old, which have an air of groteſque and rude 
magnificence. There is in one of the chambers a portrait 
ef Madame de Monteſpan, who appears riſing from a 
ſuperb conch, the curtains of which are drawn back, 
and ſupported by Cupids. Her attitude is half vo- 
luptuous, half contemplative. She is dreſſed in a ne- 
gligent diſhabille, and her hair floats down over her 
thoulders and neck in waving ringlets. Her head reſts 
on her left hand, and one of her feet is concealed by 
Her robe ; the other, which is naked to the mid-leg, 
and on which the painter, with great taſte, has ex- 
hauſted all his art, is placed on an embroidered cuſhion. 
Her ſlippers are thrown careleſsly by. 

NEUCHATTEL, a tolerably handſome town of 
Swillerland, capital of a county of the ſame name. 
There are ſeveral ancient ruins near it, which ſhow its 
former extent ; and there are two large churches, be- 
ſides a caſtle where the governor reſides. The town 
eontains about 3000 inhabitants. It is ſituated 
part'y on a ſmall plain between Mount Jura and 
the lake of Neuchattel, which is 17 miles long and 
five broad; the fide of the harbour is the uſual 
walk of the inhabitants. Part of it too is built upon 
the fide of the mountain ; whence ſome of its ſtreets 
are very ſteep. In this ſmall place ſeveral public 
works have lately been executed, which Mr Coxe 
thinks are far beyond the revenues, or even the wants, 
of ſuch a little ſtate. Among theſe he inſtances a ſu- 
perb cauſeway and a town-houſe built (ſays he) 
of ſuch ſolid materials as if it was intended to ſurvive 
to the moſt diſtant poſterity, and to rival the duration 
of the much famed Roman capitol.” At the be- 
ginning of the preſent century, commerce was very 
little followed in this town, owing to an ab:urd opi- 
nion which prevailed among the inhabitants of its be- 
mg diſgraceful ; but this prejudice is now extinguiſh- 
ed, and the town in a much more flouriſhing ſituation 
than before. The chief article of exportation is 
wine, which is much eſteemed; and manufactures of 
printed linens and cotton have been eſtabliſhed with 
tonſiderable ſucceſs. The flouriſbing ſtate of Neu- 
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chattel is principally owing to the benefadions of Mr Neuchattel 


r 


David Pury, late banker of the court at Liſbon. 
was born at Neuchattel in 1709 but having received 
his education there, he quitted it in t poverty 
and repaired to Geneva, where he ſerved. his ap- 
prenticeſhip, but in what line is not mentioned. From 
Geneva he went to London, where he acted as clerk 
to a dealer in precious ſtones, and acquired great re- 
putation by eſtimating the value of diamonds at ſight. 
After a long reſidence in England he went to Liſbon, 
where he carried on a very extenſive commerce; and 
having been appointed court-banker, his fortune rapid- 
ly increaſed. His generoſity, however, kept pace 
with his wealth; and he not only remitted large ſums 
to Neuchattel while living, but left his country his 
heir when he died. His contributions in all are eſti- 
mated by Mr Coxe at L.200,000; a conſiderable 
part of which has been employed in conſtructing the 
public works already mentioned. Mr Coxe hints, 
that notwithſtanding the ſuperb edifices already men- 
tioned, there are many conveniences ſtill wanting to 
render Neuchattel agreeable; the public walks, for 
inſtance, might be greatly improved, the ſtreets, which 
are very dirty, might be kept clean, and a torrent 
which runs through the town, and frequently threa- 
tens it with inundations, might be turned. En- 
couragement ought alſo to be given to literature; for 
our author obſerves, that the inhabitants of Neuchattel 
are much more ignorant than thoſe of other parts 
in Swiſſerland, which no doubt is in a great mea- 
ſure owing to their having not a ſingle ſeminary of 
learning which deſerves the name in the place, It 
has a grand and little council : the firſt is compoſed 
of 40 perſons, with two maſters of the keys; the 
little council conſiſts of 24 members, comprehendin 
the mayor, who is preſident. Theſe two councils af. 
ſemble regularly every month. The eccleſiaſtics like- 
wiſe aſſemble every month, to conſult on affairs be- 
longing to the church, and to fill up the places of 
miniſters that die. They chooſe a dean every year, 
who is preſident of the general aſſemblies, which are 
called c/affis; and ſometimes he is confirmed in this 
dignity. E. Long. 7. 10. N. Lat. 47. 5. 
NzuciHarTTEL, a ſovereign county of Swiſſer- 
land, bounded on the welt by the Franche Comte, 
on the north by the biſhopric of Bafle, and on the 
eaſt and fouth by the cantons of Berne and Friburg. 
This principality of Neuchattel and Vallengin ex- 
tend from the lake of Neuchattel to the borders of 
Franche Comte, being in length about 12 leagues, 
and ſix in breadth. 1 he plain with the lower part 
of the mountains is occupied by the diſtrict of Neu- 
chattel, but Vallengin is totally incloſed by Jura. 
Parallel chains of theſe mountains run from eaſt to 
weſt, forming ſeveral valleys in the moſt elevated 
parts. The lower grounds of this chain conſiſt of 
arable lands and vineyards ; the higher of large tracks 
of foreſt, which in many parts have been cleared and 
converted into paſture-grounds, intermixed with fields 
of barley and oats. The inhabitants are numerous, 
and remarkable for their genius, po'iteneſs, and active 
induſtry, It contatas three cities, one town, go vil- 
lages, and about zoo houſes diſperſed in the moun- 
tains. The inhabitants are all Proteſtants, except 
two Roman Catholic villages: and in 1529 they en- 


tered. 
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and temperate, but the ſoil not every where equally 
fertile: however, there are large vineyards, which 
prodnce white and red wine, which lalt is excellent. 
The paſtures on the mountains feed a great number 
of all forts of cattle ; and there are plenty of deer in 
the foreſts ; belides large trouts, and other good fiſh, 
in the lakes and rivers. The mildneſs of the govern- 
ment, and agreeable ſituation of the inhabitants in 
general in theſe diſtricts, is evident from the great 
increaſe of population in the ſpace of 32 years. In 
1752 they contained only 28,017 ſubjects and 4318 
aliens; but in 1784 the number was augmented to 
31,576 ſubjects and 9704 aliens; being an increaſe 
of near a fourth part in that time. The facility with 
which the burgerſhip of Neuchattel is acquired, may 
alſo be accounted one of the means of augmenting its 
population ; for between the years 1760 and 1770, 
the magiſtrates admitted 41 perſons to this privilege : 
from 1770 to 1780, 46; from 1780 to 1785, 51; in 
all 138; many of whom had childrcn betore they 
purchaſed their burgerſhip, and 38 of them were 
foreigners, either German, French, or Dutch. 

The diſtricts of Neuchattel and Vailengin now make 
part of the Pruſſian dominions. It had its own counts 
for a long time; the laſt of whom dying in 1694 
without itfue, it came to Mary of Orleans ducheſs 
of Nemours, his only ſiſter, who alſo died without 
iſſue in 1703. There were then 13 competitors, among 
whom was Frederick I. king of Pruſſia, who claimed 
as heir to the prince of Orange. His right was ac- 
knowledged by the ſtates of the country in 1707; 
but in this part of his dominions the Pruſſian monarch 
is far from having ſuch an abſolute authority as in 
others. On the acceſſion of Frederic I. ſome gene- 
ral articles were agreed on, by which the prerogatives 
of the prince and the rights of the people were iettled. 
Diſputes, however, occurred betwixt the king and 
his ſubjects, which were not thoroughly ſettled till 
the year 1768, when the general articles were not 
only renewed, but explained wherever their tenor had 
been miſtaken, confirming alſo ſeveral privileges in fa- 
vour of the people which had hitherto been equivo- 
cal or not duly obſerved. The moſt important of 
theſe general articles were, 1. 'The eſtabliſhment of 
the reformed religion, and the toleration of no other, 
except in two places where it was already prevalent. 
2. No civil or military office to be pofletied by fo- 
reigners, that of governor only excepted. 3. All 
ſubjects have a right to enter into the ſervice of a fo- 
reign prince not actually at war with the king as ſo- 
vereign of Neuchattel ; the ſtate may alſo continue 
neuter when the king is engaged in wars which do 
not concern the Helvetic body. 4. The proper ad- 
miniſtration of juſtice; for which the three eſtates of 
Neuchattel and Vallengin ſhall be annually aſſembled. 
5. The magiſtrates to hold their places during good 
behaviour; but of this certain perſons appointed at 
Neuchattel, and not the king, are to judge. 6. The 
ſovereign, on his acceſſion, ſhall take an oath to main- 
tain the rights, liberties, and cuſtoms oſ the people, 
written and unwritten. 

This laſt article is no leſs important than it is ſin- 
gular ; for upon an unwritten cuſtom one of their 
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moſt eſſential priveleges depends; viz. that the ſove · Nevchattel 


reign ſhall be conſidered only as reſident at Neuchattel. 
„% Now (ſays Mr Coxe), this privilege, in conjunc- 
tion with the third article juſt cited, forms the baſis 
of their civil liberty. By the former the prince, 
when abſent, can only addreſs his ſubjects through 
his governor and the council of ſtate; and no ſubject 
can be tried out of the country, or otherwiſe than by 
judges appoined by the conſtitution: by the latter, 
ſhould the king ot Pruſſia be at war with all Ger- 
many, the people of Neuchattel and Vallengin are by 
no means obliged to arm in his defence; but indivi- 
duals may even ſerve againſt him, as long as the 
powers whom they ſerve are not engaged in any hoſtili- 
ties againſt their own country.“ A remarkable initance 
of this laſt our author gives in the following anecdote. 
** When Henry duke of Longueville, and fovereign 
of Neuchattel was, in 1650, ſent to the caſtle of Vin- 
cennes, Felix de Mareval, captain of the Swiſs guards, 
kept guard in his turn, though he was citizen of Neu- 
chattel, at the door of the priſon where his ſovereign 
was confined.” 

The king confers nobility, names the principal of- 
ficers of ſtate, appoints the preſideats of the courts of 
juſtice called chatelins and mayors ; but his revenues 
ſcarcely amount to L. 5coo a- year. They ariſe from 
certain demeſnes ; from a ſmall land: tax, the tythes 
of wine and corn, and a tenth part of the value of all 
immoveables. No ſubje& pays any duty upon goods 
either exported or imported, except for foreign wines 
brought into the town itſelt. 

Neuchattel enjoys very conſiderable privileges, has 
the care of the police within its own diſtrict, and is 
governed by its own magiſtracy conſiſting of a great 
and little council. The three eſtates of the country 
ſorm the ſupreme tribunal, and receive appeals from 
the inferior court of juſtice. They conſiſt of 12 judges 
divided into three eſtates: the judges in the firit and 
ſecond diviſion hold their places for life; but thoſe in 
the third are choſen annually. The eſtates uſually 
meet once a-year in the month of May, but are con- 
voked extraordinarily upon particular occaſions, and 
the town of Neuchattel is always the place of meeting. 
They are not, however, the repreſentatives of the 
people, nor do they poſſeſs any legiſlative authority. 
Properly ſpeaking, they are the ſupreme court of ju- 
dicature, which receives all appeals, and decides finally 
upon all cauſes, even thoſe which relate to the ſo- 
vereignty of the country, of which we have an ex- 
ample in the revolution of 1707. The ordinary ad- 
miniſtration of government is veſted in the council of 


Nate, which ſuperintends the general police, and is 


the medium by which the ſovereign exerciſes his juriſ- 
diction. The members are nominated by the king, 
and are not reſtricted to any nnmber, but he is always 
conſidered as perſonally preſiding in the aſſembly, and 
the preſident has no other powers than thoſe of con- 
voking the aſſembly, propoſing the ſubjects of con- 
ſideration, collecting the votes, and deciding when 
the voices are equal. The erdinances of this council 
are previouſly communicated to the mi niſtraux of Neu- 
chattel, who muſt certify that they contain nothing 
contrary to law. The miniſtraux are a kind of com- 


mittee from the council of the town, and are entruſt- 
ed with the 3 of the police. They con- 
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ret or guardian of the liberties of the people. The 
former ſix are changed every two years ; and the ba- 
neret, is choſen by the general aſſembly of the citi- 
zens, and continues in office during ſix years. 

When the cauſes are decided in the month of May 
by the three eſtates, the four judges, who form the third 
eſtate, retire, and their place is ſupplied by the four 
miniſtraux. The attorney general then defires the 
members of the three eſtates to take into conſidera- 
tion whether it is neceſſary to frame any new laws. 
If a new ordinance is propoſed, a declaration is drawn 
up and delivered to the council of ſtate for their de- 
liberation, whether it be contrary to the prerogatives 
of the prince or the rights of the ſubject; from thence 
it is communicated to the council of the town in or- 
der to be examined, whether it — the privi- 
leges of the citizens, If adopted by the council of 
ſtate and the council of the town, it is propoſed to 
the prince for his approbation or rejection; in the 
former caſe it is again publicly read before the three 
eſtates, and the governor or preſident declares the 
approbation of the ſovereign, It is then promul- 
gated, or paſſed into alaw by the three eſtates. The 
people of Vallengin have always been conſulted upon 
the framing a new law ſince the acceſſion of the 
houſe of Brandenburgh. For this purpoſe the three 
maſter-burghers of Vallengin examine, whether it con- 
tains any thing inconſiſtent with the franchiſes of that 
diſtri ; in which caſe they have the power of remon- 
{trating to the governor in council, Every year at 
the concluſion of the aſſembly of the eſtates of Neu- 
chattel, thoſe of Vallengin, as conſtituting the ſupreme 
court of judicature for that country, meet at Vallen- 
gin, and decide finally all appeals from the inferior 
courts of juſtice. Both principalities are divided into 
a ce) tain number of diſtricts, each of which has its 
criminal court of juſtice. Every criminal is brought 
to trial immediately after he is arreſted, and ſentence 

is read to him in priſon. Next N he appears 
again before the judges, aſſembled in the open air; 
the former proceedings on the trial are read, and the 
judges once more deliver their opinion. In capital 
ſentences the governor is immediately made acquaint- 
ed with the circumſtances of the caſe; and if he does 
not mitigate the ſentence, it is put in execution with 
out delay. Torture, though ſeldom uſed, is not en- 
tirely aboliſhed in theſe diſtricts. Great circumſpec- 
tion however, is made uſe of in judicial pruceedings, 
« which (ſays Mr Coxe) may ſometimes favour the 
eſcape of the criminal ; but the few inſtances of atro- 
cious crimes prove that this humane caution is no en- 
couragement to tranſgreſſions, and is a ſtrong pre- 
ſumption of the general good morals which prevail 
among the people. In a word, perſonal liberty is al- 
molt as tenderly and as ſecurely protected by the laws 
of this country as by thoſe of our own invaluable con- 
ſtitution. Thus the liberties of the people are as well 
and perhaps better ſecured, than even in the democrati- 
eal cantons; for although the moſt deſpotie prince in 
Germany is ſovereign, his power is exceedingly li- 
mitted. Among the ſtrikir g circumſtances which cha- 
racteriſe this government, muſt be mentioned the very 
liberal encouragement given to ſtrangers who ſettle 
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in the country. They enjoy every privilege of trade Neufchat- 
and commerce; and in no ſtate are fewer eſſential di- 


ſtinctions made between ſtrangers and natives.” 
NEUFCHATTEAU, a town of France, in Lor 


rain, and capital of the chatellenie of Chatenoi. It is 
an handſome, populous, trading town; having an 
abbey of the nuns of St Clair, a commandery of Malta, 
and ſeveral convents of monks and nuns. It is ſeated 
in a bottom, in a ſoil fertile in corn, wine and all the 
neceſſaries of life on the river Mouzon. E. Long. 
5.45. N. Lat. 48. 20. 3000 
NEVIS, one .of the-Caribbee iflands, lying about 
ſeven leagues north of Montſerrat, and ſeparated from 
St Chriſtopher's by a narrow channel. It makes a 
beautiful appearance from the ſea, being a large coni- 
cal mountain covered with fine trees, of an eaſy aſcent 
on every ſide, and entirely cultivated. The circumfe- 
rence is about 21 miles, with a conſiderable tract of 
level ground all around. The climate in the lower 
part is reckoned to be warmer than Barbadoes, but it 
is more temperate towards the ſummit. The ſoil is 
very fine in the lower part, but grows coarſer as we 
aſcend. The productions are nearly the fame with 
thoſe of St Chriſtopher. There are three pretty good 
roads or bays, with ſmall towns in their vicinity; 
Charles-town, Moreton-Bay, and Newcaſtle. This 
pleaſant ifland was ſettled under the auſpices of Sir 
Thomas Warner from St Chriſtopher's. His ſucceſ- 
ſor, Governor Lake, was conſidered as the Solon of 
this little country, in which he diſpoſed of every thing 
with ſuch prudence, wiſdom and juſtice, as procured 
him an high reputation with the French as well as 
Engliſh, In the Dutch war they met with ſome di- 
ſturbance from the French ; but by being covered by 
an Engliſh ſquadron, the eneray were obliged to deſiſt 
from their intended invaſion, after a ſmart engage- 
ment in fight of the iſland. Sir William . 
ſometimes reſided here, and Sir Nathaniel Johnſon 
conſtantly, at which time the inhebitants of Nevis 
were computed at 30,000. In the war immediately 
after the revolution, they exerted themſelves gallantly 
and had two regiments of 300 men each. In that of 
Queen Anne they behaved equally well, though they 
were leſs fortunate ; for the French landing with a 
ſuperior force, and having inveigled moſt of their 
ſlaves, they were forced to capitualate. About 4000 
of theſe flaves the French carried away and ſold to 
the Spaniards to work in their mines. The parlia- 
ment, after making due inquiry into the loſſes they 
had ſubſtained, voted them about a third part of the 
ſum in which they had ſuffered. Theſe loſſes by war, 
an epidemſè diſeaſe, and repeated hurricanes, exceed- 
ingly diminiſhed the number of the people. They are 
now thought not to exceed 2000 or 3000 whites, and. 
6000 blacks. There is here a lieutenant-governor, 
with a council, and an aſſembly, which is comp ſed 
of three members from each of the five pariſhes into 
which the iſland is divided. The commodities are 
cotton and ſugar ; and about 20 fail of ſhips are an- 
nually employed m this trade. 

NEURADA, in botany.: A genus of the decagy- 
nia order, belonging to the decandria claſs of plants 
and in the natural method ranking under the 13th or- 
der, Succulente. The calyx is quinquepartite; there are 


five petals; the capſule inferior, decemlocular, decaſper. 
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aculeated. There is only one ſpecies, the 
Procumbens. The whole plant is white and woolly : 
it ſends of numerous ſtalks in every direction, which 
lie flat on the ground: the leaves ſtand on ſhort foot- 
ſtalks ; they are of an oval ſhape, and plaited like thoſe 
of the ladies mantle. It is a native of the warm climates, 
and found on dry parched grounds. 

NEURTTICS, in pharmacy, medicines uſeful in 
diſorders of the nerves. 

NEUROGRAPHY, fignifies a deſcription of the 
nerves. See Ax Aron, n“ 136. 

NEUROPTERA. See Zoorodv. 

NEUTER, a perſon indifferent, who has eſpouſed 
neither party, and is neither friend nor ſoe. 

A judge def to be neuter in the cauſes he 
ſtions, where reaſon appears neuter, a 
man ſhould ever incline to the fide of the unhappy. 

Naurza, in grammar, denotes a ſort of gender of 
nouns, which are neither maſculine nor feminine. See 
Genves. ; 

The Latins have three kinds of genders, maſculine, 
feminine, and neuter. In Engliſh, and other modern 
tongues, there is no ſuch thing as neuter nouns, See 
Novn. 

Verbs-NzotEz, by ſome gramarians called intran- 

fitive verbs, are thoſe which govern nothing, and that 
are neither active nor poſitive. See Vers. 

When the action expreſſed by the verb has no ob- 
je& to fall upon, but the verb alone ſupplies the whole 
idea of the action; the verb is ſaid to be the neuter : as, 
I fleep, thou yawneſt, he ſneezes, we walk, ye run, 
they ſtand ſtill. | 

Some divide verbs neuter into, 1. Such as do 
not ſignity any action, but a quality; as albet, it is 
white;“ or a fituation, as ſedet, © he fits :” or have 
ſome relation to place; as adeſt, he is preſent ;” or 
to ſome other ſtate or attribute, as regna?, © he rules,” 
&c. And, 2. Thoſe that do ſignify actions, though 
thoſe ſuch as do not paſs into any ſubject different from 
the actor; as to dine, to ſup, to play, &c. 

But this latter kind ſometimes ceaſe to be neuter, 
and commence active; eſpecially in Greek and Latin, 
when a ſabje& is given them: as, vivera vilam, ambu- 
lare viam, pugnare pugnam. Thus the old French 
poets ſay, Soupirer ſon tourment ; the Engliſh, to /igh 
his qwoes,, &c. 

But this is obſerved only to obtain, where ſome- 
thing particular is to be expreſſed, not contained, 
in the verb: as, vivere vitam beatam, to live a hap- 
Py life; pugnare bonam pugnam, to fight a good fight, 
&c. | 


According to the abbot de Dangeau, verbs neuter 
may be divided into active and paſſive ; the firſt, thoſe 
that form their tenſes in Engliſh, by the auxiliary verb 
to have ; in French, by avoir. The ſecond, thoſe that 
form them in Eng with the verb % be; in French 
Ftre.— Thus, to fleep, to yawn, dormir and eternuer, 
are neuters adti ve. To come, and to arrive, are neuters 

VE. 

. among chemiſts, thoſe compounded 
of an acid with any other ſubſtance capable of uniting 
with it and deſtroying its acidity. Thoſe in which 
the acid is ſaturated with an earth or a metal are call- 
ed imperſed, but thoſe in which a pure alkali is em- 
ployed are called perfect, neutrals. 
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NEUTRALITY, the ſtate of a perſon or thing Neutrality 
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that is neuter, or that takes part with neither ſide. 

NEW-azzey, ſituated near Kilcullen bridge, in the 
county of Kildare, and province of Leinſter, in Ireland. 
It was founded by Rowland Euſtace, of a great and an- 
cient family in this county; the tower is {till ſtandings. 
and ſome part of the abbey ; the ruins of the reſt have 
contributed to build ſeveral dwellings near it. In the 
inſide Rowland Euſtace and his lady lie buried; their 
figures, clothed in armour, are to be ſeen there. Near 
this is a handſome ſeat of the Carter family, on the 
oppoſite fide of the River Liffey. 

NEWARK, upon Trent, in the county of Nottingham, 
is a great thoroughfare in the York-road, 124 miles from 
London. It has bridges over the Trent, which forms 
an iſland here, by dividing itſelf into two ſtreams 
two miles above the town, which meet again two miles 
below it. A magnificent caſtle was built here in the 
reign of King Stephen, which held out ſtoutly in the 
barons wars tor King John, who died here, October 
19th 1216; and it als ſtood out for King Charles I. 
to the laſt ; but after he had put himſelf into the hands 
of the Scots army then before it, the governor by his 
order ſurrendered it, after which it was demoliſhed. — 
It was ſituated near the river; the walls of the towers 
are very thick, and of a very great height; and were 
there no hiſtorical teſtimony, theſe remains are ſuffi- 
cient evidence that it was formerly of great impor- 
tance. In the court before theſe ruins is a very fine 
bowling-green, and near it a manufactory of ſacking. 
The town being ſubject to inundations from the river 
Trent, and often from that circumſtance made impaſ- 
ſable, a turnpike-road, at the initigation of a publi- 
can, was made about 20 years ago, ſo high as to be 
paſſed with ſafety in the greateſt floods, by arches of 
brick being made in ſeveral places to carry off the wa- 
ter, conitructed by Mr Smeaton, at the expence of 
L. 12,000. Near the town there is a bridge con- 
ſtructed for the ſume purpoſe, made moitly upon dry 
land, conſiſting of nine arches. It has a neat though 
ſmall new itreet, and a market-place that is handſome, 
though not very ſpacious. Its church, which is rec- 
koned one of the fineſt in the kingdom, was built by 
Henry VI. and has a lofty ſpire. It was incorporated 
by king Charles II. with a mayor and 12 aldermen.— 
The ſame king, in gratitude to the town for its loyalty 
to his father, gave it the privilege of ending members to 
parliament. It has a good trade in corn, cattle, wool, 
&c. and has a charity-ſchool for 36 boys. Its market 
is on Wedneſday ; fairs on the Friday before Paſſion- 
Sunday, May 14th, Whit-Tueſday, Auguſt 1 2th, Nov. 
1ſt, and Monday before December 11th. Here was 
an abbey of Auguſtine friars. A free-ſchool was found- 
ed here, endowed with the lordſhip of Everton in this 
county ; and the vicar of Newark, and the brethren 
of the Trinity-guild tor the time being, who were then 
the chief governors of this town, were made perpetual 
truſtees for this foundation. Many Roman urns and 
other antiquities have been found about this town, 
from whence it has been ſuppoſed that they had fome 
town in the neighbourhood. 

NEWBOROUGH, or Nrw, in the Ifle of 
Angleſey, North Wales, diſtant from London 254 
miles, though but a ſmall town, fitaated over againſt 
Caernarvon in North Wales, about 17 miles ** 
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Newburg weſt krom Beaumaris; is governed by a mayor, two pleas for actions under L. go. Its caſtle, of which Newcaflle. 
| bailiffs, and a recorder. Its Welch name is Rheſfr, there is little to be now ſeen, was built in the reign of Y 
Nenne. Rhofoair. Its weekly markets, which are pretty Henry III. It had four churches formerly, which are 
N well ſupplied with proviſions, are kept on Tueſdays ; now reduced to one, the town having ſuffered much in 
and its annual fairs on the 22d of June, Aug. 1oth the barons wars. There are frequent horſe-races in 
and 21ſt, Sept. 25th, and Nov. 11th. | the neighbourhood, though it is in a manner furround- 
NEWBURG, the name of ſeveral towns of Ger- ed with coal-pits ; particularly one at Hanley-Greea. 


many, two of which are the chiet towns of duchics of 
the ſame name; one in Bavaria, and the other in the 
Palatinate. | Y 
NEWBURY, a town in the county of Berks in 
England, 16 miles from Reading, and 56 from Lon- 
don, aroſe on the decay of Spinham-Land, Notwith- 
ſtanding its name ſignifies Neu- Borough, it is as old 
almoſt as the Conquelt. It made ſo much broad- 
cloth formerly, that in the reign of Henry VIII. here 
flouriſhed John Winſcomb, commonly called Jack of 
Newbury, one of the greatelt clothiers that ever was 
in England, who kept 100 looms in his houſe ; and 
in the expedition to Flowden-field againit the Scots, 
marched with 100 of his own men, all armed and 
clothed at his own expence; and he built all the weſt 
part of the church. Alio Mr Kenric, the ſon of a 
clothier here, though afterwards a merchant in Lon- 
don, left L. 4000 to the town, as well as L. 7500 to 
Reading, to encourage the woollen manufactory. It 
makes a great quantity of ſhalloons and druggets, but 
not near ſo much broad cloth now as formerly ; yet it 
is a flouriſhing town, with ſpacious ſtreets, and a large 
market-place, in which is the guild-hall. The church 
is a good one, of ſtone, ſuppoſed to have been built 
about 1640. It has ſeven ſets of alms-houſes. In 
the neighbourhood, on the banks of the Kennet, there 
is a ſtratum of petrified wood dug out for firing, when 
they frequently find trunks of large oaks yet undecay- 
ed, with petrified hazel nuts, fir-cones, &c. with the 
bones and horns of ſtags, antelopes, &c. tuſks of boars, 
and heads of beavers. The river Kennet, which 
abounds with excellent trout, eels, and cray-fiſh, runs 
through the town ; and here is plenty of all other pro- 
viſions, It was made a corporation by I Eliza- 
beth, and is governed by a mayor, high ſteward, al- 
dermen, &c. It ſends a great quantity of malt to 
London, has good inns, and has a charity-ſchool for 
40 boys. Its market, which is well ſupplied with 
corn, is on Thurſdays; and fairs on Hely-Thurſday, 
July 5th, Aug. 24th, and Oct. 28th, 
NEWCASTLE-Under-Line, a town in England, 
in the county of Stafford, on a branch of the Trent, 
is 15 miles north of Stafford, 33 ſouth ſouth-eaſt of 
Warrington, and 149 from London; and a caſtle, now 
in ruins; and is ſo called from an older caſtle, which 
formerly ſtood two miles off, at Cheſterton under 
Line. It was incorporated by King Henry I. and 
again by queen Elizabeth and King Charles II. and is 
governed by a mayor, two juſtices, two bailiffs, and 
24 common-council. The clothing- trade flouriſhes 
here; but its chief manufactory is hats, here being an 
incorporated company of felt- makers. The ſtreets 
are broad and well paved, but molt of the buildings 
low and thatched. The market is on Mondays; fairs 
on Eaſter- Monday, Whit-Monday, July 6th, firſt 
Monday in September, and November 6th, ſor cattle. 
| It has alſo a great beaſt market every other Mon- 
day. The corporation has a court, which holds 


It is ſofter than the cannel-coal, and is cut out in 
ſlices; but conſumes ſo faſt, that it is only fit for 
forges. There is the greateſt quantity of ſtone-ware 
made near this place of any part of England; ſo that, 
one year with another, they are ſaid to export 20,0001. 
worth of it. | 
NEWCASTLE, the capital of the county of 
Northumberland in England, 14 miles north of Dur- 
ham, 94 north of York, 63 ſouth by eaſt of Berwick, 
60 ealt of Carliſle, and 271 from London, ſtands at 
the end of the Pits wall, on the north fide of the 
Tyne, over which it has a ſtately bridge into the bi- 
ſhopric of Durham, in which its ſuburb called Gate- 


fide is ſituated ; for the liberties of Newcaſtle extend 


no farther than the great iron gate upon the bridge, 
which has the arms of the biſhop of Durham carved 
on the eaſt ſide and thoſe of Newcaſtie on the weſt 
ſide. It is admitted to have been a Roman ſtation, 
though no evidence at preſent appears, except at Pau- 
don-gate, whoſe ſuperſtructure is of different work- 
manſhip and model from any others of the town, the 
arches being circular, The carpenter's tower is alſo 
of Roman original. In the Saxons time it was called 
Moncaſter, from the monks here, who all fled when it 
was depopulated by the Danes; and afterwards New- 
caſlle, from a caltle built here by William the Con- 
queror*s ſon Robert, in 1080, to defend the country 
againſt the Scots, whoſe kings had this town before 
the Norman conqueſt, and ſometimes reſided here.— 
Several monaſteries and houſes were built here ſoon af- 
ter the caſtle ; and it was greatly enlarged and enrich- 
ed by a good trade to the coaſts of Germany, and by 
the ſale of its coal to the other parts of England ; for 
which, and for other merchandize, it is become the 
great emporinm of the north of England, it being the 
neateſt and largeſt town in thoſe parts, next to York. 
In the reign of Edward I. it was burnt by the Scots ; 
but a very rich burgher who was taken priſoner, ſoon 
ranſomed himſelf for a good ſum of money, and be- 
gan the firſt fortifications of the place, which he ex- 
tended from Sandgate to Pampedon, and thence to 
the Auſtin-friars gate; which the townſmen finiſhed, 
and encompaſſed with ſtout walls, which extended two 
miles, wherein are ſeven gates and many turrets, with 
ſeveral caſements bomb-proof, To which two other 
gates were added in more modern times, viz. Bridge- 
gate and Sand-gate : the wall between them was af- 
terwards removed to open the quay. Edward III. 
granted the corporation the duties and cuſtoms of the 
town for ſeven years, to enable them to complete the 
fortification. It is a borough at leaſt as ancient as 
king Richard II. who granted that a ſword ſhould be 
carried before the mayor ; and king Henry VI. made 
it a town and county incorporate of itſelf, independ- 
ent of Northumberland. Henry VII. built a mona- 
ſtery here for the Franciſcans. Beſides which, it had 
ſeveral religious foundations, ſeveral of which ſtructures 
have been converted to companies halls and private 

reſidences. 
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Newcaſtle. reſidences. In the reign of Henry VIII. this place and their diſburſements about L. 19.445. Ihe number Neweafte. 
— is ſaid to have exceeded in the ſtrength and magnifi- of inhabitants far exceeds $30,000. Here are four 
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cence of its works all the cities of England, and molt 
places in Europe. The town is governed by a mayor, 
12 aldermen, a recorder, ſheriff, town-clerk, a clerk of 
the chambers, two coroners, eight chamberlains, a 
ſword-bearer, a water-bailiff, and ſeven ſerjeants at 
mace. Its ſituation, eſpecially the moſt buſy part of 
it towards the river is very uneven, it being built-on 


the declivity of a ſteep hill, and the houſes very cloſe. 


The caſtle overlooks the whole town. That part built 
by Robert was of great pry, and ſquare, and ſur- 
rounded by two walls; the ſquare was 62 feet by 54, 
and the walls 13 feet thick, within which was a cha- 
pel. The outward fortifications are now defaced, and 
their ſite crowded with buildings. The tower re- 
mains entire, and ſituated on a lotty eminence, and its 
principal entrance is to the ſouth. This caitle belongs 
to the county, and makes no part of the liberties. — 
It is now the county priſon, and in the great hall the 
judges hold the aflizes. Here Baliol king of Scot- 
ln did homage to king Edward I. in 1292; as did 
Edward Baliol in 1334 to king Edward III. Here 
is a magnificent exchange and a cuſtomhouſe; and the 
fineſt quay in England, except that at Yarmouth, be- 
ing 700 yards long, it being far more ſpacious and 
longer than thoſe at London or Briſtol, though not 
equal to either for buſineſs. There is a handſome 
manſion houſe for the mayor, who is allowed L. 1000 
a- year for his table, beſides a coach and barge. The 
old bridge was carried away in a flood, and the pre- 
ſent was erected about 1775, of nine noble elliptic 
arches, With the old bridge 22 houſes were thrown 
down, and fix lives loſt. It was originally built of 
wood; but having been deſtroyed by fire in 1248, 
was rebuilt of ſtone, and conſiſted of 12 arches, three 
of which on the north ſide were cloſed up, and ſerved 
for cellars; this was again rebuilt about 1450, and 
was crowded with wooden buildings ; but near the 


middle was a tower with an iron gate, uſed as a town 


priſon. A ſtrong building crofled the bridge, which 
was uſed as a magazine. On the ſouth front was a 
ſtatute of king Charles II. The water which deſtroy- 
ed this bridge, on November 11. 1771, was upwards 
of 12 feet above high water mark in ſpring-tides.— 
On deſtroying the ruinated peers of the old bridge to 
ere& the preſent, by obſervations made, and medals 
found, part of it is ſuppoſed to have exiſted from the 
time of the Romans. It is computed that above 6000 
keelmen are employed here, who have formed them- 
ſelves into a friendly ſociety ; and, by their own con- 
tributions, built a noble hoſpital containing 50 cham - 
bers, for ſuch of their fraternity as are poor, diſabled, 
or paſt their labour; and it is ſupported by the con- 
tribution of thoſe that are in health. The town 1s 
extremely populous ; and, notwithſtanding the multi- 
tude of thoſe employed in and about the coal-pits, 
with which the town is in a manner ſurrounded, has 
abundance of poor; but it has alſo many wealthy in- 
habitants, and it is ſaid they pay above L 4000 
a year to their relief, It is obſerved, that this town 
has the greateſt public revenue in its own right as a 
corporation, of any town in England, it being com- 
puted at no leſs than L. 8000 a- year. In 1774, the 
receipts of the corporation were L. 20,360: 9: 83 


churches or chapels. That of St Nicholas is the mo- 
ther-church, a curious fabric, built cathedral-wiſe by 
David king of Scots, 240 feet long, 75 broad, and 
proportionably high, with a tower ſteeple 194 feet in 
height, of Gothic architecture; alſo St Andrew's, St 
John's, and All Saints late rebuilt on the ſite of the 
old ſtructure, of a circular form. Here are alſo ſeve- 
ral meeting-houſes, and four charity-ſchools for 300 
children ; a fine hall for the ſurgeons, and a large pri- 
ſon called Newgate ; alſo an hoſpital for lunatics, ano- 
ther for the lying-in of married women, as well as a 
fund raiſed for the relief of thoſe who are delivered at 
their own houſes. Here is a well endowed and large 
infirmary, and an aſſembly- room that attracts atten- 
tion, containing every uſeful apartment, and a ba!l- 
room 93 feet by 40: 'The front is ornamented with 
ſix Ionic pillars, &c. In another part of the town is 
a new theatre. Here is a very neat ſet of baths. 
A free grammar-ſchool was granted by James I. from 
an old toundation of St Mary's hoſpital, in the veſtry- 
room of whoſe chapel is the election of the officers of 
the corporation. 'There were formerly ſ:veral pa- 
laces in this city, viz, Pampedon hall, Lumley place, 
Earl's place, Northumberland-houſe, Weſtmorc land- 
place, &c. The free-maſons have lately erected an 
elegant hall, richly ornamented, to hold their lodge 
in, near High frier chair, capable of holding above 
4000 of that ancient fraternity. Here is an Roſpital 
for 39 decayed ireemen and their widows; and ano- 
ther for three clergymen's widows and three mer- 
chants widows, Ihe Maiden's hoſpital, built in 
1753, is endowed with L. 2400, for {ix maiden wo- 
men and fix poor men Dr Thomlin, a prebendary 
of St Paul's, and rector of Whicham in the biſhopric of 
Durham, lately gave a library of above 6-00 valuable 
books to the corporation, and ſettled a rent-charge of 
L. 5 a-year tor ever for buying new ones; and Wal- 
ter Blacket, Eſq; one of its reprelentatives in parlia- 
ment, built a neat repolitory for them, and {ſettled 
L. 25 a-year for ever on a librarian. The upper or 
north part of the town, inhabited by the politer ſort 
of people, is mach plealanter than that part next the 
river, and has three level, well-built, and ſpacious 
ſtreets. The river all the way up from Shields to 
Newcaltle is broad, the channel ſafe, and the tide 
flows with a ſtrong current to the town, and far be- 
yond it. In the beginning of the late civil wars, this 
town was taken andplundered by the Scetch fanatics, who 
here ſold their king, Charles I. for L.200,000 in hand 
and ſecurity for as much more. The glaſs-works are 
very curious, and have more buſineſs of the fine ſort 
than molt other places. Beſides, it has a conſiderable 
manufacture of broad and narrow cloths, and ſeveral 
ſoap- boileries; and this place is famous for grindſtones; 
for which there is ſuch a demand, that ſcarce a ſhip 
ſtirs without them ; from whence came the proverb, 
That a Scotſman and a Newcaſtle grinditone travel 
all the world over.“ Ships fit for the coal trade are 
built here to perfection, with great ſtrength. Here 
is a coniiderable manufactory of hard ware and 
wrought-iron, alter the manner of that at Sheffield. — 
Its markets are on Tueſdays and Saturdays. Its fairs 


in Auguſt, which laſt nine days, and Oftobeg 29th, 
which 
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N-weaftle. which laſt nine days. By an act of Queen Mary, the tion, and the ſuperb pariſh-church of All Saints, Neweaftle 
price of the carriage of goods hither from London built at a very great expence by the pariſhioners, may 


by waggons was ſettled at ad. per lb. London alone be added a commodious riding-houſe, built alſo by 8 9 1 57 f 
is ſaid to conſume at leaſt 966,887 chaldrons of its ſubſcription. LEY 


coal every year : but as for the fiſh vended in that 
city by the name of Newcaſtle ſalmon, it ts more pro- 
perly called Berwick ſalmon, the freſh ſalmon being 
taken near 50 miles farther, as faras the Tweed, and is 
brought on the backs of horſes to Shields, where it 
is cured, pickled, and ſent on board for London, It 
is worth remembering, that at the aſſiz es here in 1743, 
two old men were ſubpœnaed hither as witneſſes from 
a neigbbouring village, viz. one 135 years of age, and 
his ſon 95, both hearty, and having their ſight and 
hearing ; and that in 1744, one Adam Turnbull died 
in this town aged 112, who had had four wives, the 
laſt of whom he had married when he was near 100 
years old. 

The annual amount of the revenue of cuſtoms at 
this port, which Mr Brand in his hiſtory of New- 
caltle ſtates at 41,0001. is now very conſiderably up- 
wards of 70, ooo l. 

The coals carried out of it annually (on an ave- 
rage from 1785 to 1791) were neurly 448,000 New- 
caſtle chaldrons; the weight of which is 1,187,200 
tons, 

The manufacture of earthen-ware is greatly in- 
creaſed, and carried on to great perſection in its neigh- 
bourhood, in ſeven potteries; and their produce ex- 
ported hence to foreign parts, as well as to the diffe- 
rent ports of this kingdom; ſome of which potteries 
conſtantly empley upwards of 100 perſons, men, wo- 
men and children. 

New works of conſiderable extent for the manu- 
facture of iron have been eſtabliſhed; as alſo a very 
capital manufactory for white lead, milled lead, &c. 

The trade with the Weſt India iflands is increa- 
| ſing, and may in time become very conſiderable ; as 
the port has great advantages, in being able to ſupply 
on the cheapeſt terms many articles wanted in thoſe 
iſlands ; ſuch as coals, grindſtones, lime, bricks, tiles, 
iron-wares, &c.; and is moſt advantageouſly ſituated 
for the re-exportation of the Weſt-India produce to 
the ports on the Baltic, to Germany, the United Pro- 
vinces, Flanders, and part of France; and moreover, 
the riſk of navigation, and the rate of inſurance, not 
being greater than between thoſe iſlands and Liver- 
pool, and ſome other ports on the weltern coaſt of the 
kingdom. 

he town of Newcaſtle is daily increaſing in its 
population and opulence ; and it would be well if it 
could not be added, in luxury, the almoſt neceſſary 
conſequence of riches : but it ſhould not be omitted, 
that it is noted for hoſpitality and good living. 
Great improvements have been made in the town, 
by opening new {treets, and paving the principal ones, 
in the ſame manner as in London. It cannot be ſaid 
that it is well lighted, the few lamps ſcattered here 
and there ſerving but to make darkneſs viſible; nor 
hive the orders repeatedly given by the magiltrates 
for cleaving the ſtreets been attended with the full de- 
fired effect. | 

To the liſt of public edifices of modern erection, 
and mentioned above, viz. the grand aſſembly rooms, 
and tho elegant theatre, which were built by ſubſcrip- 


| NewcasTLE, a borough town of Ireland, in the 
county of Dublin, and province of Leinſter, which 
returns two members to parliament, and holds two 
fairs, gth of May and 8th of October. ls: Mes 
NEwcAsTLE is alſo the name of a handſome town 
in the county of Limerick and province of Munſter, 
on the high road to Kerry, 114 miles from Dublin. 
Here was a religious. houſe poſſeſſed by the knights 
templars. It is ſaid, they uſed ſome barbarous cuſtoms 
which tly diſguſted the Iriſh, who, watching a fa- 
vourable opportunity, attacked a number of the 
knights riding out together and put them to death ; 
the place is ſtill remembered where their remains were 
interred. This order was ſuppreſſed in the ſamous 
council of Vienna, 22d of March 1312. Newcaftle 
conſiſts of a large ſquare where markets and fairs are 
held ; on the northern fide ſtands a market-houſe, with 
an aſſembly- room; on the ſouth fide is the church, 
which is the neateſt in the county, and it was finiſhed 
in 1777 at the ſole expence of Lord Courtenay. It 
{ſtands cloſe to the walls and fortifications of the knights 
templars, of which one of the caſtles is fitted up for 
Lord Courtenay's agent. | 
NewcasTLE, a imall town in America, 35 miles 
below Philadelphia, on the weſt bank of Delaware ri- 
ver. It was firſt ſettled by the Swedes about the year 
1627, and called Stockholm. It was afterwards taken 
by the Dutch, and called New Am/terdam. When it 
fell into the hands of the Engliſh, it was called by its 
preſent name. It contains about 60 houſes, which 
have the aſpect of decay, and was formerly the ſeat of 
overnment. This is the firſt town that was ſettled on 
elaware river. 
NewcasTLE (Duke of). See Cavenvisn. 
New-England. See ExcLanp ( New.) | 
New Foreft of Hampſhire in England, is a tract of 
at leaſt 40 miles in compais, which had many populous 
towns and villages, and 36. mother-churches, till it 
was deſtroyed and turned into a foreſt by William the 
Conqueror. There are nine walks in it; and to every 
one a keeper, under a lord-warden, beſides two ran- 
gers, and a bow-bearer. As this large tract lay many 
ages open and expoſed to invaſions trom foreigners, 
ing Henry VIII. built ſome caſtles in it; and it has 
now ſeveral pretty towns and villages. It is ſituated 
in that part of Hampſhire which is bounded on the 
eaſt by Southampton river, and on the ſouth by the 
Britith Channel. It poſleſſes advantages of ſituation, 
with reſpect to the convenience of water-carriage and 
nearneis to the dock-yards, ſuperior to every other 
foreſt, having in its neighbourhood ſeveral ports and 
places of ſhe:ter for ſhipping timber, among which 
Lymington is at the diitance of only two miles, Bew- 
ley about halt a miie, and Redbridge three or four 
miles from the Foreſt; and the navigation to Portſ- 
mouth, the molt contiderable dock- yard in this king- 
dom, is only about 3o miles from the neareſt of thoſe 
places. This is the only forelt belonging to the 
crown of which the origin is known, Domeſday. 
book contains the moſt diſtinct account of its affore- 
ſtation by William the Conqueror: the contents of 


every 


5 
3 


NEW 


part of the demiſed land- revenue, under the manage- New Hal. 
ment of the ſyrveyor-general of crown. lands; about land 

901 acres are purpreſtures or encroachments on the, fang g: 
foreſt ; about 1193 acres more are incloſed lands held go : 
by the maſter keepers and groom-keepers, with their ———— 


| NEW 
New Fo- every field, farm, or eſtate afforeſted, in hides, caru- 


reſt cates, or virgates, by which the extent of land was 
then computed, together with the names of the hun- 
dreds and villages, and of the former proprietors 
(which are for the moſt part Saxon), the rent or yearly 
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value of each poſſeſſion, and the tax which had been 
paid for it to the crown during the reign of Edward 
the Confeſſor, before the inhabitants were expelled, 
and that part of the country laid waſte, are all to be 
found in that moſt curious and venerable record. 
Wiſhing to diſcover the original extent of the foreſt, 
we extracted, for our own information, all that relates 
to it in that ancient ſurvey. The extract is far too 
voluminous for inſertion. 'The names of many of 


the places having been changed ſince that time, it is 


difficult to aſcertain with preciſion what were then the 
limits of the foreſt. The oldeſt perambulation we have 
met with is among the Pleas of the Foreſt, in the 
22 year of King Edward I. preſerved in the 

apter-houſe at Weltminſter. The boundaries there 


| deſcribed include all the country from Southamp- 


ton river on the eaſt to the Avon on the weſt, follow- 
ing the ſea coaſt as far as the ſouthern boundary be- 
tween thoſe rivers, and extending northwards as tar as 
North Chadeford, or North Charford, on the weſt, 
and to Wade and Orebrugg, or Owerbridge, on the 
eaſt ; and the greateſt part, if not the whole, of that ex- 
tenſive diſtrict, is mentioned in Domeſday-book to be 
the foreſt belonging to the crown. Another perambu- 
tion was however made in the 29th of the ſame king, 
which leaves out a great part of the country contain- 
ed within the former. This perambulation, which 
is preſerved in the tower of London, confines the foreſt 
limits which, as far as we can trace them, appear to have 
been followed in the 22d year of the reign of Charles II. 
when the foreſt was again perambulated. By the 
Charta de Forefla, all lands not belonging to the crown 
which had been afforeſted by Henry II. Richard I. 
or King John, were to be diſafforeſted ; but as no 
proviſion was made for the reduction of the more an- 
cient afforeſtations, it is eaſy to account for the great 
diminution of this foreſt in the reign of Edward I. 
who was not a prince likely to ſubmit to any encroach- 
ment on his rights. Ihe perambulation cf the 22d 
of Charles II. is the laſt which we find on record ; it 
contains the preſent legal bounds of the foreſt, and 
was given to the ſurveyors as their guide, in taking the 
plan which they have made lately by direction. From 
that plan, with the approbation of the lords commil- 
ſioners of his majeſty's treaſury, an engraving was made. 
According to the laſt mentioned perambulation and the 
plan, the foreſt extends from Godſhill on the north- 
weſt to the ſea on the ſouth-eaſt, about 20 miles; and 
from Hardley on the eaſt to Ringwood on the welt, 
about 15 miles; and contains within thoſe limits 
about 92,365 acres ſtatute meaſure. The whole of 
that quantity, however, is not foreſt-land, or now the 
property of the crown : there are ſeveral manors and 
other conſiderable freehold eſtates within the perambu- 
lation belonging to individuals, to the amount of about 
24797 acres ; about 625 acres are copyhold or cuſto- 
mary lands belonging to his majeſty's manor of Lynd- 
hurſt; about 1004 acres are leaſe-hold under the 
crown, granted for certain terms of years, and forming 
Vor. XIII. 


reſpective lodges; and the remainder, being about 
63,845 acres, are woods and waſte lands of the foreſt. 
To perpetuate the ſpot where William Rufus was 
killed by the glance of an arrow ſhot at a ſtag, a tri- 
angular ſtone was erected in 1745. George III. vi- 
ſited this ſpot in 1789. In Auguſt 1782, a curious 
ancient golden croſs was found here by a labouring 
man digging turf, It weighed above an ounce of 
gold, and had on one fide an engraving of our Saviour, 
and on the other, the ladder, ſpear, nails, and other 
emblems of his ſufferings. 

Nzw-Holland. See Hoiravp ( New. ) 

Nzw-York. See Yor (New). 

New-Zealand. See Zeatanp ( New. ) 

Ne. Tears Gifis. Preſents made on the firſt day 
of the new year. Nonius Marcellus refers the origin 
of this cuſtom among the Romans to Tatius king of 
the Sabines, who reigned at Rome conjointly with 
Romulus, and who having conſidered as a good omen 
a preſent of ſome branches cut in a wood conſecrated 
to Strenia, the goddeſs of ſtrength, which he received 
on the firſt day of the new-year, authoriſed this cuſ- 
tom afterwards, and gave to theſe perſons the name 
of firenge. However this may be, the Romans on that 
day celebrated a feſtival in honour of Janus, and paid 
their reſpects at the ſame time to Juno; but they did 
not pals it in idleneſs, leſt they ſhould become indo- 
lent during the reſt of the year. They ſent preſents 
to one another of figs, dates, honey, &c. to ſhow their 
friends that they wiſhed for a happy and agreeable 
life. Clients, that is to ſay, thoſe who were under 
the protection of the great, carried preſents of this 
kind to their patrons, adding to them a ſmall piece of 
ſilver. Under Auguſtus, the ſenate, the knights, and 
the people, preſented ſuch gifts to him, and in his 
abſence depoſited them in the capitol. Of the 
ſucceeding princes ſome adopted this cuſtom and 
others aboliſhed it ; but it always continued among 
the people. The early Chriſtians condemned it, be- 
cauſe it appeared to be a relique of Paganiſm, and a 
ſpecies of ſuperſtition ; but when it began to have no 
other object than that of being a mark of veneration 
and eſteem, the church ceaſed to diſapprove of it. 

NEWEL, in architecture, is the upright poſt 
which a pair of winding ſtairs turn about: this is 
properly a cylinder of ſtone, which bears on the 
ground, and is formed by the end of the ſteps of the 
winding ſtairs. . 

NEWFIDLER-sz4, a lake in Hungary, 17 miles 
in length, and 6 in breadth. 

NEWFOUNDLAND, a large iſland of North 
America, belonging to Great Britain, lying between 
46 50. and 51 30. N. Lat. and between 53. 30. 
and 58 20. W. Long. from London. The form is 
that of an irregular triangle, the baſe or ſouth ſide be- 
ing 80 leagues in extent; the eaſt ſide. is the longeſt; 
and the whole circumference about 150 leagues. It 
is bounded on the north by the Straits of Belleiſle, 
which ſeparate it from Labrador; on the eaſt and 

D ſouth 


land 


NEW? 


the Gulph of St Laurence. The climate is rather 


— ſevere; and the ſoil at leaſt on the ſea-coalt, which 


is all that we know of it, is poor and barren. A 
few kitchen vegetables with ſtrawberries and raſpber- 
ries are all its produce. The country within land 
is mountainous, and abounds with timber ; there are 
ſeveral rivers ich are plentifully ſtored with various 
ſorts of fiſh, abundance of deep bays and many good 
ports. St John's and Placentia are the two principal 
ſettlements, and at each of theſe there is a fort: the 
number of people who remain here in the winter hath 
been computed at 4000. The French, by the treaty 
of Utrecht, were permitted to fiſh from Cape Bona- 
viſta on the caſt fide round the north of the iſland to 
Point Rich on the weſt ; and by the treaty of Paris, 
they are allowed the iſles of St Pierre and Miquelon, 
upon which they are to dry their fiſh, but not to erect 
fortifications of any kind. 

The great importance of this place ariſes from its 
fiſhery, which is in part carried on by the inhabitants 
at the ſeveral harbours, which are about 20 in number, 
who take vaſt quantities of cod near the coaſt, which 
they bring in and cure at their leiſure, in order to 
have it ready for the ſhips when they arrive. But the 

eat and extenſive fiſhery is on the banks at ſome di- 
— from the iſland. The great bank lies 20 leagues 
from the neareſt point of land from the latitude 41* 
t0499, ſtretching zoo miles in length and 75 inbreadth. 
To the eaſt of this lies the Falſe Bank; the next is 
ſtyled Vert or the Green Bank, about 240 miles long, 
and 120 over; then Banquero, about the ſame ſize; 
the ſhoals of Sand Iſland, Whale Bank, and the Bank of 
St Peter's, with ſeveral others of leſs note, all abound- 
ing with fiſh, 

The cod are caught only by a hook; and an expert 
fiſher will take from 150 to 300 and upwards in a day; 
tor the fiſh never bite in the night, and the labour 1s 
very great. The ſeaſon is from May to October, in 
the height cf which there are from 500 to 700 fail up- 
cn the banks at a time. The fiſh caught in the ſpring- 
months are belt ; they are cured in very different ways. 
Some are ſtyled white fiſh, others mud fiſh, which are 
{towed and falted in the hold, and will not keep long, 


but the bet and moſt valuable are the dried cod. The Th 


quantity taken is prodigious ; yet in ſome ſeaſons and 
in different places varies conſiderably, as the fiſh fre- 
quently change their ſtations. The hing ſhips, as 
they are called, lie upon the banks, with the help of 
their boats take and cure their own fiſh, and as ſoon as 
they are full ſail for a market. The ſack-thips proceed 
directly to the itland, where they purchaſe fiſh from 
the inhabitants either by barter or bills of exchange. 
The prineipal markets for cod are Spain, Portugal, 
Italy, and the Welt Indies. The value of this fiſhery 
is computed at ſome hundred thouſand pounds annual- 
ty ; employing, beſides ſeveral hundred ſhips, ſome 
thouſands of {camen, and affording a maintenance to a 
number of tradeimen of different occupations, by which 
many large towns on the welt ſide of England accu- 
mulate much wealth, and at the ſame time contribute 
in many reſpects to the benefit of the public. 

The great utility of this fiſhery was very early 
feen, and very vigorouſly purſued ; for in the begin- 
ning of the reign of king James I. we had two hun- 
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New found. ſouth it hath the Atlantic Ocean, and on the weſt 
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dred and fifty ſail employed therein. It is computed, Newound- 
that three quintals of wet fiſh make one quintal of land. 


dried cod. Beſides, the livers of every hundred quin- 
tals make one hogſhead of oil; and excluſive of theſe, 
there are many leſſer advantages that go in diminution 
of the expence. The fiſhery as we have ſaid above, 
produces differently in different ſeaſons ; but it is judged 
to be a very good one when it produces 300, ooo quin- 
tals of fiſh and 3000 barrels of oil, both equally ſale- 
able and valuable commodities. As every ſhip carries 
twelve, and each of their boats eight men, and as theſe 
return home in fix months, there cannot be a more 
noble nurſery for ſeamen. The artificers and traders 
in on in building, victualling, and repairing theſe 
veſſels, are very numerous in the reſpective ports from 
which they ſail. Theſe circumſtances juſtify the par- 
ticular attention paid by government to this branch of 
the public ſervice; in reſpect to which, that they may 
be well informed, an annual and very diſlinct account, 
by which the whole is ſeen at one view, is delivered 
by the proper officer to the governor of Newfound- 
land, that is, to the commodore of his majeſty's ſqua- 
dron. Mr Pennant in the appendix to his Arctic 
Zoology, gives us from what appears to be very good 
authority, the following account of this iſland. 

“ Within the circuit of 60 miles of the ſouthern 
part, the country is hilly but not mountainous. The 
hills increaſe in height as they recede from the ſea ; 
their courſe is irregular not forming a chain of hills, 
but riſe and fall abruptly. The — 5 are high, and 
the ſhores moſt remarkably bold. The ſame may be 
ſaid of almoſt every part of this vaſt iſland. The 
country is much wooded, and the hills (ſuch which 
have not flat tops to admit the rain to ſtagnate on 
them) are clothed with birch, with hazel, ſpruce, fir, 
and pane, all ſmall ; which is chiefly owing to the in- 
habitants taking off the bark to cover the fiſh ſtages. 
This peninſula 1s ſo indented by the fine and deep bays 
of Placentia, St Mary, Conception, and Trinity, that 
it may be eaſily penetrated in all parts, which is done 
for the ſake of fowling, or the procuring of ſpars for 
maſts, oars, &c. The iſland is on all tides more or 
leſs pierced with deep bays, which peninſulate it in 
many places by iſthmuſes moſt remarkably narrow. — 
e mountains on the ſouth welt ſide, near the fea, 
are very high, and terminate in lofty headlands. Such 
are Chapeau rouge, a moſt remarkably high promon- 
tory, Cape St Mary's, and Cape le Hune. Such in 


general is the formation of the iſland, on the north- 


eaſt, moſt of the hills in the interior part of the coun- 
try termipate pyramidally, but form no chain. The 
interior parts of the country conſiſt chiefly of moraſ- 
ſes, or dry barren hammocks, or level land, with fre- 
quentlakes or ponds, and in ſome places covered with 
ſtunted black ſpruce. The rivers of Newfoundland 
are unfit for navigation, but they are of uſe in float- 
ing down the wood with the ſummer floods. Still 
the rivers and the brooks are excellent guides for the 
hunters ef beavers and other animals, to penetrate up 
the country, which as yet has never been done deeper 
than zo miles. Near the brooks it is that timber is 
commonly met with, but ſeldom above three or four 
miles inland, and in valleys ; the hills in the northern 
diſtrict being naked and barren. 

In ſome parts of Newfoundland there is timber ſuf. 


ficiently 


land, 
Newmar- 
ket. 


— enough for a maſt for a W cutter. 
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Newfound- ficiently large for the building of merchant ſhips : the 


hulk is made of juniper, and the pine furniſhes maſts 
and yards; but as yet none has been found large 
The fiſhery 15 
divided into two ſeaſons: that on the ſhore, or the 
ſhore ſeaſon, commences about the 2oth of April, and 
ends about the 1oth of October; the boats fiſh in from 
four to 20 fathoms water. The moſt important, the 
bank-fiſhing ſeaſon, begins the 10th of may, and con- 
tinues till the laſt of September, and carried on in 3o to 
45 fathoms depth of water. Banking veſſels have fail- 
ed from St John's to the bank as early as the 12th of 
April. At firſt they uſe pork or birds for a bait ; but 
as they catch fiſh, they ſupply themſelves with a ſhell 
fiſh called clams, which is found in the belly of the 


cod. The next bait is the lobſter ; after that the her- 


ring and the launce, which laſt till June, when the ca- 
pelan comes on the coalt, and is another bait. In Au- 
guſt the ſquid comes into uſe, and finally the herring 
again. The greateſt number of cod-fiſh taken by a 
ſingle fiſherman in the ſeaſon has been 1 2,000, but the 
average is 7000. The largeſt fiſh which has been ta- 
ken was four ſeet three inches long, and weighed 46 
pounds. A banking veſſel of 10,000 fiſh ought to be 
filled in three weeks, and ſo in proportion; and 80 
quintals (112 lb. each) for a boat in the ſame time. 

In 1785, 541 Engliſh veſlels fiſhed on the bank, a 
number 'exceeding that of the French. A heap of 
dried fiſh, 20 feet long and ten wide, and four deep, 
contains zoo quintals. Such an heap ſettles, in the 
courſe of 48 hours after it is made, about . An ex- 
traordinary ſplitter will ſplit five quintals of fiſh in an 
hour. The average in that time is two. There is no 
fiſhing during winter, on account of the inclemency 
of the ſeaſon. It is ſuppoſed that the fiſh in a great 
meaſure quit the banks before that time, as in general 
they are very ſcarce when the fiſhing veſſels go upon 
the banks early in the ſpring. | 

There are a few ſmall towns on the coaſts, which 
have gardens ſown with Engliſh pulſe ; but many of 
the 3 quit the country in winter. 

« An admiral or ſome ſea officer is governor of New- 
foundland. He ſails from England in May, and re- 
turns by the zoth of November.” N 

NEWMARKET, in Cambridgeſhire, 13 miles 
from Cambridge, 13 from St Edmundſbury, and 60 
from London, is a town with one long ſtreet, the 


north ſide in Suffolk, the ſouth ſide in Cambridge- 


ſhire. It is a healthy place and a great thorough- 
fare in the road from London to Norfolk; but ſtands 
moſtly by the horſe - races every year in April and Oc- 
tober, here being the fineſt courſe in England; on 
which there is a houſe for the king when he comes 
to the races, which was built by Charles IT. The 
king gives a plate or two every year, beſides thoſe 
gre by the nobility ; and wagers are laid upon the 

ories, which are ſeldom under 500 1. and often above 
10001. Here are two coffeehouſes, at which, every 
night and morning Wan che races, there is gaming, 
as there is alſo at the houſes of the nobility and gentry. 
Here alſo are cock-matches. Here is a little chapel, 
which is a chapel of eaſe to the mother church at 
Ditton; and another in the Suffolk ſide, which is pa- 
rochial. The town was burnt in 1683, but ſoon re- 
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built, Here are two charity-ſchools, one for 20 b--ys, Newrofe, 


another for 20 girls, ſupported by 50 l. a year, firſt 
ſettled by Queen Anne. Here is a market on "I've{- 
days and IThurſdays, and fairs on Odtober 28, aud 
Whitſun-Tueſday. 

NEW ROSS, a borough town in the county of 
Wexford, and province of Leinſter in Ircland, 67 
miles from Dublin. It returns two members to par- 
liament; the patronage is in the families of Totten- 
ham and Leigh. This town was formerly walled, and 
ſome ct the gates ſtill remain. It lies on the river 
Barrow which is here very deep, and ſhips cf burden 


can come up to the quay even when the tide is out. 


The church is large, but the cuſtom houſe and quay 
are both ſmall, and ſometimes overſlooded many feet. 
It is one of the ſtaple ports for exporting wool, yet 
its trade is but inconſiderable; beef and butter are the 
principal articles exported. Here is a barrack for a 
troop of horſe, and a good ferry into the county of 
Kilkenny. Near this town is a charter-chool. It 
is alſo a poſt town, and gives title of earl to the fa- 
mily of Gore. It was formerly fortified, and adorn- 
ed with many religious houſes, among which was a 
crouched friary, built on the ſummit of a hill in the 
town ; but one of the friars having killed a principal 
inhabitant, the whole body of the people aroſe, put 
the friars to death, and totally deſtroyed the friary ; 
on the ſite of which the monaſtery of St Saviour, tor 
conventual Franciſcans, was afterwards erected by Sir 
John Devereux ; and the eaſt end of this laſt building 
is now the pariſh- church. A friary for Eremites, fol- 
lowing the rule of St Auguſtine, was alſo founded 
here in the reign of Edward III. 

NEWS-epaytrs, periodical publications, daily, 
weekly, &c. for the purpoſe of communicating to the 
world every thing of importance, whether political or 
literary, &c. which is going on. They have tended 
much to the diſſemination of learning, and have ſer- 
ved many other valuable purpoſes ; and while they are 
carried on with candour, impartiality, and ability, 
they are unqueſtionably a great national benefit. When 
this, however, 1s not the caſe, and it often happens, 
they diſgrace their authors, and are highly injurious 
to the public. They were firſt publiſhed in England, 
Augult 22. 1642. Journal des Savans, a French paper, 
was firſt publiſhed in 1665, though one was printed in 
England, under the title of the Public [ntellig-ncer, 
by Fir Roger L' Eſtrange, 1663, which he dropped, 
on the publication of the firſt London Gazette. Newſ- 
papers and pamphlets were prohibited by royal pro- 
clamation 1680. Though at the revolution prohibi- 
tions of this kind were done away, and the pieſs ſet 
at liberty, yet newſpapers were afterwards made ob- 
jects of taxation, and for this purpoſe were fir{t ſtamp- 
ed 1713. The number of them, however, gradually 
increaſed ; and there were printed in the whole king- 
dom during the years 1775, 12,680,000; 1776, 
12,830,000 ; 1777, 13,150,042 31778, 13,240,055 ; 
1779, 14,106,842; 1780, 14,217,371; 1781, 


14,397,602; 1782, 15,272,519, They are now {ill 
more numerous. 

NEW-sTYLE, firſt uſed in England in 175 3, was in- 
troduced into the weſtern world by Pope Gregory 
See CHRONOLOGY, n“ 24. 
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Newt, NEWT, or Err, in Zoology, the common li- ſumed again, and gave riſe to his writing the treatiſe Newton. 


Newton. yard. See LACERTA. which he publiſhed in 1687, under the name of Ma. —Y 
NEWTON (Sir Iſaac), one of the greateſt philoſo- 


phers and mathematicians the world has ever produced, 
was the only child of Mr John Newton of Coleſworth, 
not far from Grantham in Lincolnſhire, who had an 
eſtate of about 120 1. per annum, which he kept in 
his own hands. He was born at that place on Chriſt- 
mas day 1642. His father dying when he was young, 
his mother's brother, a clergyman of the name of Ay- 
ſcough, or Aſkew, who lived near her, and directed all 
her affairs after the death of Mr Newton, put her ſon 
to ſchool at Grantham. When he had finiſhed his 
{ſchool learning, his mother took him home, intending, 
as ſhe had no other child, to have the pleaſure of his 
company; and that he as his father had done, ſhould 
occupy his own eſtate, But his uncle happening to 
find him in a hay. loft at Grantham working a mathe- 
matical problem, and OE otherwiſe obſerved the 
boy's mind to be uncommonly bent upon learning, he 
prevailed upon her to part with him , and ſhe ſent him 
to Trinity College in Cambridge, where her brother, 
having himſelf been a member of it, had ſtill many 
ſriends. Ifaac was ſoon taken notice of by Dr Iſaac 
Barrow ; who, obſerving his bright ius, contract- 
ed a great friendſhip ; him. . de Fontenelle 
tells us, © That in learning mathematics he did not 
itudy Euclid, who ſeemed to him too plain and ſimple, 
and unworthy of taking of his time. He underſtood 
him almoſt before he read him; and a caſt of his eye 
upon the contents of his theorms was ſufficient to 
make him maſter of them. He advanced at once to 
the geometry of Des Cartes, Kepler's optics, &c. It 
is certain, that he had made his great diſcoveries in 
geometry, and laid the foundation of his two famous 
works the Principia and the Optics, by the time he was 
24 years of age.“ 

In 1664, he took the degree of bachelor of arts; and 
in 1668 that of maſter, being elected the year before 
fellow of his college. He had before this time diſco- 
vered the A of fluxions; and in 1669 he was 
choſen proſeſſor of mathematics in the univerſity of 
Cambridge, upon the reſignation of Dr Barrow. The 
ſame year, and the two following, he read a courſe of 
optical lectures in Latin, in the public ſchools of the 
univerſity ; an Engliſh tranſlation of which was print- 
ed at Londen in 1728, in 8vo, as was the Latin ori- 
ginal the next year in 4to. From the year 1671 to 
1679, he held a correſpondence by letters with Mr 
Henry Oldenburgh ſecretary of the royal ſociety, and 
Mr John C. Vins fellow of that ſociety ; which letters 
contain a variety of curious obſervations, 

Concerning the origin of his diſcoveries, we are told, 
that as he ſat alone in a garden, the falling of ſome ap- 
ples frem a tree led him into a ſpeculation on the power 
of gravity ; that as this power is not diminithed at the 
remoteſt diſtance from the centre of the earth to which 
we can riſe, it appeared to him reaſonable to con- 
clude, that it muſt extend much farther than was 
uſually thought ; and purſuing this ſpeculation, by 
eomparing the periods of the ſeveral planets with their 
diſtances from the ſun, he ſound, that if any power 
like grivicy held them in their courſes, its ſtrength 
mult dec: eaſe in the duplicate proportion of the in- 
creaſe of diſtance, This inquiry was dropped; but re- 


thematical Principles of Natural Philoſophy ; a work 
locked upon as the production of aceleſtial intelligence 
rather than ofa man, 'The very ſame year in which 
this great work was publiſhed, the univerſity at Cam- 
bridge was attacked by king James II. when MrNewton 
was one of its moſt zealous defenders, and was accord- 
ingly nominated one of the delegates of that univerſity 
to the high · commiſſion court; and the next year he was 
choſen one of their members for the convention parlia- 
ment, in which he fat till it was diſſolved. In 1696, 
Mr Montague, then chancellor of the exchequer, and 
afterwards earl of Halifax, obtained for him of the 
king the office of warden of the mint ; in which em- 
ployment he was of ſignal ſervice, when the money 
was called in to be recoined. Three years after, he 
was appointed maſter of the mint ; a place of very con- 
ſiderable profit, which he held till his death. In 1699, 
he was elected one of the members of the royal aca- 
demy of Sciences at Paris. In 1701, he was a ſecond 
time choſen member of parliament for the univerſity of 
Cambridge. In 1704 he publiſhed his Optics; which 
is a piece of philoſophy ſo new, that the ſcience may be 
conlidered as entirely indebted to our author. In 1705, 

he was knighted by queen Anne. In 1707, he pub- 
liſhed his Arithmetica Univerſalis, In 1711, his Ana- 
Mert per Quantitatum Series, Fluxiones et Differentias, 
&c. was publiſhed by ad: © r Eſq. In 1712, 
ſeveral letters of his were publiſhed in the Commericum 
Epiſtolicum. In the reign of George I. he was bet- 
ter known at court than before. The princeſs of 
Wales, afterwards queen conſort of England, uſed 
frequently to propoſe queſtions to him, and to declare 
that ſhe thought herſelf happy to live at the ſame time 
with him, and have the pleaſure and advantage of his 
converſation. He had written a treatiſe of ancient 
chronology, which he did not think of publiſhing ; 
but the princeſs deſired an abſtract, which ſhe would 
never part with. However, a copy of it ſtole abroad 
and was carried into France ; where it was tranſlated 
and printed, with ſome obſervations, which were af- 
terwards anſwered by Sir Iſaac. But, in 1728, the 
Chronology itſelf was publiſhed at London in quar- 
to; and was attacked by ſeveral perſons, and as zea- 
louſly defended by Sir Iſaac's friends. The main 
deſign of it was to find out, from ſome tracts of the 
nes ancient Greek aſtronomy, what was the poſi- 
tion of the colures with reſpect to the fixed ſtars, 
in the time of Chiron the centaur. As it is now 
known that theſe ſtars have a motion in longitude 
of one degree in 72 years, if it is once known thro? 
what fixed ſtars the colure paſſed in Chiron's time, by 
taking the diſtance of theſe ſtars from thoſe through 
which it now paſſes, we might determine what num- 
ber of years is elapſed ſince Chiron's time. As Chi- 
ron was one of the Argonauts, this would fix the time 
of that famous expedition, and conſequently that of 
the Trojan war ; the two great events upon which all 
the ancient chronology depends. Sir Iſaac places them 
0 years nearer the birth of Chriſt than other chrono- 
ogers generally do. 

This great man had all along enjoyed a ſettled 
and equal ſtate of health to the age of 80, when 
he began to be alllicted with an incontinence of 

urine, 


- Newton. 
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— tor the ſive following years, he had 
eat intervals of eaſe, which he procured by the ob- 
ervance of a ſtrit regimen. It was then believed 
that he certainly had the ſtone; and when the pa- 
roxyſms were ſo violent, that large drops of ſweat ran 
down his face, he never uttered the leaſt complaint, or 
expreſſed the ſmalleſt degree of impatience ; but, as 
ſoon as he had a moment's eaſe, would ſmile and talk 
with his uſual cheerfulneſs. Till then he always read 
and wrote ſeveral hours in a day. He had the perfect 


uſe of all his ſenſes and underſtanding till che day be- 


fore he died, which was on the 2oth of March 17 26-7, 
in the 85th year of his age. —He lay in ſtate in the 
Jeruſalem chamber at Weltminſter, and on the 28th 
of March his body was conveyed into Weſtminſter ab- 
bey ; the pall being ſupported by the lord chancellor, 
the dukes of Montroſe and Roxburgh, and the earls of 
Pembroke, Suſſex, and Macclesfield. The biſhop of 
Rocheſter read the funeral office, being attended by 
all the clergy of the church. The corple was interred 
Juſt at the entrance into the choir, where a noble mo- 
nument is erected to his memory. 

Sir Iſaac was of a middling ſtature, and in the latter 
part of his life ſomewhat inclined to be fat. His coun- 
tenance was pleaſing, and at the ſame time venerable. 
He never made uſe of ſpectacles, and loſt but one 
tooth during his whole life. 

His temper is ſaid to have been ſo equal and mild, 
that no accident could diſturb it. Of this the follow- 
ing remarkable inſtance 1s related. Sir Ifaac had a 
favourite little dog, which he called Diamond ; and 
being one day called out of his ſtudy into the next 
room, Diamond was left behind. When Sir Iſaac re- 
turned, having been abſent but a few minutes, he had 
the mortification to find, that Diamond having thrown 


down a lighted candle among ſome papers, the nearly 


finiſhed labour of many years was in flames, and almoſt 
conſumed to aſhes. This loſs, as Sir Iſaac was then 
very far advanced in years, was irretrievable ; yet, 
without once ſtriking the dog, he only rebuked him 
with this exclamation, «© On! Diamond? Diamond! 
thou little knoweſt the miſchief thou haſt done !?? 

He was a great lover of peace; and would rather 
have choſen to remain in obſcurity than to have the 
calm of lite ruffled by thoſe ſtorms and diſputes which 
genius and learning always draw upon thoſe that are 


peculiarly eminent for them. In contemplating his ge- 


nius it preſently becomes a doubt, which of thele en- 
dowments had the greateſt ſhare, ſagacity, penetration, 
ſtrength, or diligence : and, after all, the mark that 
ſeems moſt to diſtinguiſh it is, that he himſelf made 
the juſteſt eſtimation of it, declaring, that, if he had 
done the world any ſervice, it was due to nothing but 
induſtry and patient thought ; that he kept the ſub- 


| jet under conſideration conſtantly before him, and 


waited till the firſt dawning opened gradually, by 
little and little, into a full and clear light. It is ſaid, 
that when he had any mathematical problems or ſo- 
lutions in his mind, he would never quit the ſubject 
on any account. Dinner has been often three hours 
ready for him before he could be brought to table : and 
his man often ſaid, when he has been getting up in a 
morning, he has ſometimes begun to drefs, and with 
one leg in his breeches ſat down _ on the bed, 


| Where he has remained for hours before he got his 
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cloaths on. 
that unuſual kind of horror which he had ſor all diſ- 
putes; a ſteady unbroken attention, free from thoſe 
frequent recoilings inſeparably incident to others, was 
his peculiar felicity; he knew it, and he knew the value 
of it. No wonder then that controverſy was looked 
on as his bane. When ſome objections, haſtily made to 
his diſcoveries concerning light and colours, induced 
him to lay aſide the deſign he had of publiſhing his 
optic lectures, we find him reflecting on that diſpute, 
into which he was unavoidably drawn thereby, in theſe 
terms: „I blamed my own imprudence for parting 
with ſo real a bleſſing as my quiet, to run aſter a ſha- 
dow.” It is true, this ſhadow (as Mr Fontenelle ob- 
ſerves) did not eſcape him afterwards, nor did it coſt 
him that quiet which he ſo much valued, but proved 
as much areal happineſs to him as his quiet itſelf ; yet 
this was a happineſs of his own making : he took a 
reſolution, from theſe diſputes, not to publiſh any more 
about that theory till he had put it above the reach 
of controverſy, by the exacteſt experiments and the 
ſtricteſt demonſtrations; and accordingly it has never 
been called in queſtion ſince. In the ſame temper, af- 
ter he had ſent the manuſcript of his Principia to the 
Royal Society, with his conſent to the printing of it 
by them, upon Mr Hook's injuriouſly inſiſting that 
himſelf had demonſtrated Kepler's problem before our 
author, he determined, rather than be involved again 
in a controverſy, to ſuppreſs the third book, and was 
very hardly prevailed upon to alter that reſolution. It 
is true, the public was thereby a gainer; that book, 
Which is indeed no more than a corollary of ſome pro. 
poſitions in the firſt, being originally drawn up in the 
popular way, with a deſign to publiſh it in that form; 
whereas he was now convinced that it would be beſt 
not to let it go abroad without a ſtrict demonſtration. 
After all, notwithſtanding his anxious care to avoid 
every occaſion of bicaking his intente application to 
ſtudy, he was at a great diſtance from being ſteeped 
in philoſophy ; on the contrary, he could lay afide his 
thoughts, though engaged in the moſt intricate re- 
ſearches, when His other affairs required his attend- 
ance; and, as ſoon as he had leiſure, reſume the ſub- 
ject at the point where he had left off. This he ſeems 
to have done not ſo much by any extraordinary ſtrength 
of memory, as by the force of his inventive ſaculty, to 
which every thing opened itſelf again with eaſe, if no- 
thing intervened to ruffle him. The readineſs of his 
invention made him not think of putting his memory 
much to the trial: but this was the offspring of a vi- 
gorous intenſeneſs of thought, out of which he was but 


'a common man. He ſpent, therefore, the prime of his 


age in thoſe abſtruſe reſearches, when his ſituation in 
a college gave him leiſure, and even while ſtudy was his 
proper profeſſion. But as ſoon as he was removed to 
the mint, he applied himſelf chiefly to the buſineſs of 
that office ; and ſo far quitted mathematics and philo- 
ſophy, as not to engage in any purſuits of either kind 
afterwards. | 

The amiable quality of modeſty is repreſented as 
ſtanding foremoſt in the character of this great man's 
mind and manners. It was in reality greater than can 
be eaſily imagined, or will be readily believed: yet it 
always continued ſo without any alteration, though 
the whole world, ſays Fontenelle, conſpired againſt it; 


From his love of peace, no doubt, aroſe Newton. 
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Newton. ard let us add, though he was thereby robbed of his 
—— 


invention cf fluxions. Nicholas Mercator publiſhing his 
Logarithmotechnia in 1668, where he gave the qua- 
drature of the hyperbola by an infinite ſeries, which was 
the firlt appearance in the learned world of a ſeries of 
this ſort drawn from the particular nature of the curve, 
and that in a manner very new and abſtracted; Dr Bar- 
row, then at Cambridge, where Mr Newton, at that time 
about 26 years of age, reſided, recollected that he had 
met with the ſame thing in the writings of that young 
gentleman; and there not confined to the hyperbola 
only, but extended, by general forms, to all ſorts of 
curves, even ſuch as are mechanical; to their quadra- 
tures, their rectiſications, and their centres of gravity 
to the ſolids formed by their relations, and to the ſu- 
perfices of thoſe ſolids; ſo that, when their determi- 
nations were poſlible, the ſeries ſtopped at a certain 
point, or at leaſt their ſums were given-by ſtated rules: 
and, if the abſolute determination were impoſſible, 
they could yet be infinitely approximated; which is 
the happieſt and moſt refined method, ſays Mr Fonte- 
nelle, of ſupplying the defects of human knowledge 
chat man's imagination could poſſibly invent. To be 
maſter of ſo fruitful and general a theory was a mine of 
8 to a geometrician; but it was a greater glory to 

ave been the diſcoverer of ſo ſurpriſing and ingenious 
a ſyſtem. So that Mr Newton, finding by , — 
tor's book, that he was in the way to it, and that 
others might follow in his tract, ſhould naturally have 
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dent economy, put it in his power. We have two Newtonian 
remarkable inſtances of his bounty and generoſity; Philoſophy 
—_ 
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one to Mr 'M'Laurin, profeſſor of mathematics at 
Edinburgh, to whom he offered 20 l. per annum; 
and the other to his niece Barton, who had an an- 
nuity of 100 J. per annum ſettled upon her by him. 
When decency upon any occaſion required expence 
and ſhew, he was magnificent without grudging 


it, and with a very good grace; at all other times, 


that pomp which ſeems great to low minds only, was 
utterly retrenched, and the expence reſerved for better 
uſes. He never married, an perhaps he never had 
leiſure to think of it. Being immerſed in profound 
{tudies during the prime ot his age, and afterwardsen- 
gaged in an employment of great importance, and 
even quite taken up with the company which his me- 
rit drew to him, he was not ſenſible of any vacancy in 
life, nor of the want of a companion at home. He 
left 32,0001. at his death; but made no will, which 
Mr Fontenelle tells us was becauſe he thought a le- 

cy was no gift. As to his works, beſides what were 
publiſhed in his life- time, there were found after his 
death, among his papers, teveral diſcourſes upon the 
ſubjects of antiquity, hillory, divinity, chemiſtry, and 
mathematics, ſeveral of which were publiſhed at dif- 
ferent times. 

NzwTonian Philoſophy, the doctrine of the univerſe, 
and particularly ot the heavenly bodies, their laws, af- 
fections, &c. as delivered by Sir Iſaac Newton. 
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been forward to open his treaſures, and ſecure the pro- The term Newtonian Phioſophy is applied very dif- Different 
perty, which conſiſted in making the diſcovery ; but ferently; wheuce divers contuſed notions relating opinions 
he contented himſelf with his treaſure which he had thereto. Some authors under this philoſophy in- concerning 


found, without regarding the glory. . What an idea, 
does it give us of his unparalleled modeſty, when we 
ſee him declaring, that he thought Mercator had en- 
tirely diſcovered his ſecret, or that others would, be- 
fore he was of a proper age for writing ? His MS, up- 
on infinite ſeries was communicated to none but Mr 
John Collins and the lord Brounker ; and even that 
had not been complied with, but for Dr Barrow, who 
would not ſuffer him to indulge his modeſty ſo much 
as he deſired. 

It is further obſerved, concerning this part of his 
character, that he never talked either of himſelf or 
othiers, nor even behaved in ſuch a manner as to give 
the moſt malicious cenſurers the leaſt occaſion even to 
ſuſpect him of vanity. He was candid and affable, and 
always put himſelf upon a level with his company. He 
never thought either his merit or his reputation ſuffi- 
cient to excuſe him from any of the common offices of 
ſocial life; no ſingularities, either natural or affected, 
diſtinguiſhed him from other men. Though he was 
firmly attached to the- church of England, he was 
averſe to the perſecution of the non-conformilts. He 
judged of men by their manners; and the true ſchiſ- 
matics, in his opinion, where the vicious and the wicked. 
Not that he confined his principles to natural religion, 
for he was thoroughly perſuaded of the truth of reve- 
lation; and amidſt the great variety of books which 
he had conſtantly before him, that which he ſtudied 
with the greated application was the Bible : and he 
underſtood the nature and force of moral certainty as 
well as he did that of of a ſtrict demonſtration. 

Sir Iſaac did not neglet the opportunities of 
doing good, when the revenues of his patrimony, 
and a profitable employment, improved by a pru- 
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clude all the corpuſcular philoſophy, conſidered as it 
now ſtands corrected and reformed by the diſcoveries 
and improvements made in ſeveral parts thereof by 
Sir Iſaac Newton. In which ſenſe it is that Grave- 
ſande calls his, elements of phyſics, Iniroductio ad Phi- 
loſophiam Newtonianam, And in this ſenſe the New- 
tonian 1s the ſame with the new philoſophy ; aud ſtands 
contradiſtinguiſhed from the Carteſian, the Peripatetic, 
and the ancient Corpuſcular. 

Others, by Newtonian Philoſophy, mean the method 
or order which Sir Iſaac Newton obſerves in philoſo- 
phiſing ; viz. the reaſoning and drawing of conclu- 
lions directly from phenomena, excluſive of all previous 
hypotheſes ; the beginning from ſimple principles; de- 
ducing the firſt powers and laws of nature from a few 
ſele& phenomena, and then applying thoſe laws, &c. 
to account for other things. And in this ſenſe the 
Newtonian Philoſophy, is the ſame with the experimen- 
tal philsſophy, and ſtands oppoſed to the ancient Cor- 

cular. 5 

Others, by Newtonian philoſophy, mean that where- 
in phyſical bodies are contidered mathematically, and 
where geometry and mechanics are applied to the ſo- 
lution of the appearances of nature. In which ſenſe the 
Newtonian 1s the ſame with the mechanical and mathe- 
matical philoſophy. 

Others again, by Newtonian Philoſophy, underſtand 
that part of phyſical knowledge which Sir Iſaac New- 
ton has handled, improved, and demonitrated, in his 
Principia. 

Others, laſtly, by Newtonian Philoſophy, mean the 
new principles which Sir ewton — brought 
into philoſophy : the yew ſyſtem founded thereon; 
and the new ſolutions of phenomena thence deduced 
or 


this phlio- 


ſophy. 
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Newtonian or that which characterizes and diſtinguiſhes his phi- 
Philoſophy joſophy from all others. Which is the ſenſe wherein 
Moe hall chiefly conſider it. | 
As to the hiſtory of this philoſophy, we have no- 
thing to add to what has been given in the preceding 
article. It was firſt made public in the year 1687, 
by the author, then a fellow of Trinity-college, Cam- 
bridge; and in the year 1713, republiſhed with conſi- 
derable improvements.—Several authors have fince at- 
tempted to make it plainer z by ſetting aſide many of 
the more ſublime mathematical reſearches, and ſubſli- 
tuting either more obvious reaſonings or experiments 
in lieu thereof; particularly Whiſton in his Prelea. 
Phyſ. Mathemat. Graveſande in Element. & [nftit. and 
Dr Pemberton in his View. | 
The whole of the N:ww/onian Philoſophy, as delivered 
by the author, is contained in his Principia, or Ma- 


thematical Principles o Natural Philaſaphy. He founds 
2 his ſyſtem on the following definitions. 
* 2 1. The quantity of matter is the meaſure of the 


the philo- Tame, ariſing from its denſity and bulk conjunAly.— 
ſophy is Thus air of a double denſity, in a double ſpace, is 
founded. quadruple in quantity; in a triple ſpace, ſextuple in 
quantity, &c. 

2. The quantity of motion is the meaſure of the 
ſame, ariſing from the velocity and quantity of mat- 
ter conjunctly. This is evident becauſe the motion 
of the whole is the motion of all its parts; and there- 
fore in a body double in quantity, with equal velocity, 
3 the motion is double, &c. 

Vis infita, 3. The vis inſita, or innate force of matter, is a 
defined and power of reſiſting, by which every body, as much as 
objected to. in it lies, endeavours to perſevere in its preſ-nt ate, 
whether it be of reſt, or moving unitormly torward in 
a right line. This definition is proved to be jult, only 
by the difficulty we find in moving any thing out of 
its place; and this dithculty is by iome reckoned to 
proceed only from gravity, They contend, that in 
thoſe caſes where we can prevent the force of gravity 
from acting upon bodies, this power of reſiſtance be- 
comes inſenſible, and the greateit quantities of matter 
may be put in motion by the very leaſt force. Thus 
there have been balances formed ſo exact, that when 
loaded with 200 weight in each ſcale, they would turn 
by the addition cf a ſingle drachm. In this caſe 
400 Ib. of matter was put in motion by a ſingle 
drachm, i. e. by H parts of its own quantity: and 
even this ſma!l weight, they ſay, is only neceſſary on 
account of the inaccuracy of the machine; ſo that we 
have no reaſon to ſuppoſe, that, if the friction could 
be entirely removed, it would take more force to move 
a tun weight than a grain of ſand. This objection, 
however, is not taken notice of by Sir Ifaac ; and he 
beſtows on the reſiſting power abovementioned the 
name of vis inertie ; a phraſe which is perhaps not well 
choſen, and with which inferior writers have endea- 
voured to make their readers merry at the expence of 
* Young's Newton. A foree of iattivicy, it has ben ſaid, is a 
Examina- forceleſs force; and analogous to a black white, a cold 
tion of the cat, and a tempeſtuors calm. 
REIN But objections of more importance have been made 
a S to the whole of this doctrine than thoſe which merely 
the firſt reſpect the term vis inertic. © An endeavour to re- 
Book of main at reſt (we are told“) is unneceſſary, whilſt no- 


5 gat thing attempts to diſturb the reſt. It is likewiſe im- 
3 To 
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poſſible to be conceived, as it implies a contradiction, Newtonian 
A man, by oppoſing force to force, may endeavour Philoſophy 
not to be moved ; but this oppoſition is an endeavour 
to move, not with a deſign to move, but by counter- 
acting another force to prevent being moved. An 
endeavour not to move therefore cannot exiſt in ho- 
dies, becauſe it is abſurd; and if we appeal to fact, 
we ſhall find every body in an actual and conſtant en. 
deavour to move.” It has been likewiſe obſerved, 
and we think juſtly, that “ if bodies could continue to 
move by any innate force, they might alſo b-gin to 
move by that force. For the ſame cauſe which can 
move a body with a given velocity at one time, could 
do it, if preſent, at any other time; and therefore if 
the force by which bodies continue in motion were 
innate and eſſential to them, they would begin to 
move of themſelves, which is not true.” Newton 
indeed ſays that this innate force is the cauſe of 
motion under certain circumſtances only, or when the 
body is ated upon by a force impreſſed ab extra. 
But if this impreſſed force do not continue as well 
as begin the motion, if it ceaſe the inſtant that 
the impreſſion is over, and the body continue to 
move by its vis inertiæ, why is the body ever ſtopped ? 
If in the beginning of the motion the body, by 
its innate force, overcomes a certain reſiſtance of fric- 
tion and air, in any following times, the force being 
undiminiſhed, it will overcome the ſame reſiſtance for 


ever. Theſe reſiſtar ces, therefore could never change 


the ſtate of a _— body, becauſe they cannot 
change the quantity of its motive force. But this is 
contrary to univerſal experience.“ For theſe reaſons 
we are inclined to think that bodies are wholly paſ- 
five ; that they endeavour nothing ; and that they con- 
tinue in motion not by any innate force or vis in/ita, but 
by that force, whatever it be, which begins the motion, 
and which, whilſt it remains with the moving body, 
is gradually diminiſhed, and at laſt overcome by op- 
polite forces, when the budy of courſe ceaſos to move. 

4. An impreſſed force is an action exerted upon a 
body, in order to change its ſtate, either of relt, or of 
moving uniformly forward in a right line.—This 
force conſiſts in the action only; and remains no 
longer in the body when. the action is over. For a 
body maintains every new ſtate it acquires by its vis 
inertiæ only. 

It is here implied, and indeed fully expreſſed, that 
motion is not continued by the ſame power that pro- 
duced it. Now there are two grounds on which the 
truth of this doctrine may be ſuppoſed to reſt. 

« Firſt, On a direct proof that the impreſſed force 
does not remain in the body, either by ſhowing the 
nature of the force to be tranfitory and incapable of 
more than its firſt action; or that it acts only on the 
ſurface, and that the body eſcapes from it ; or that 
the force is ſomewhere elſe, and not remaining in the 
body. But none of theſe direct proots are offered. 

« Secondly, It may reſt on an indirect proof, that 
there is in the nature of body a ſufficient cauſe for 
the continuance of every new ſtate acquired; and 
that therefore any adventitious force to continue mo- 
tion, though neceſſary for its production, is ſuper- 
fluous and inadmiſſible. As this is the very ground 
on which the ſuppoſition ſtands, it ought to have been 
indubitably certain that the innate force of the body 
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Newtonien is ſufficient to perpetuate the motion it has once ac- are often unequal. Poſitions properly have no quan- Newtenia 
Philoſophy quired, before the other agent, by which the motion tity, nor are they ſo much the places themſelves as the Philoſophy 
— Nas communicated, had been diſmiſſed from che office. properties of places. The motion of the whole is the 


But the innate force of body has been ſhown not 
to be that which continues its motion; and there- 
fore the proof, that the impreſſed force does not re- 
main in the body, fails. Nor Indeed is it in this 
caſe deſirable to ſupport the proof, becauſe we ſhould 
then be left without any reaſon for the continuance 
of motion“. ' When we mention an impreſſed force, 
we mean ſuch a force as is communicated either at 
the ſurface of the body or by being diffuſed through 
the mals, 

5. A centripetal force is that by which bodies are 
drawn, impelled, or any way tend towards a point, as 
to a centre. The quantity of any centripetal force 
may be conſidered as of three kinds, abſolute, accele- 
rative, and motive. | 

6. The abſolute quantity of a centrifugal force i 
the meaſure of the ſame, proportional to the efficacy 
of the cauſe that propagates it from the centre, through 
the ſpaces round about. 

7. The accelerative quantity of a centripetal force 
is the meaſure of the ſame, proportional to the velo- 
city which it generates ina given time. 

8. The motive quantity of a centripetal force is a 
meaſure of the ſame, proportional to the motion 
which it generates in a ow time.— This is always 
known by the quantity ot a force equal and contrary 
to it, that is juſt ſufficient to hinder the deſcent of the 
body. 

SCHOLIA. 

I. Abſolute, true, and mathematical time, of itſelf, 
and from its own nature, flows equably, without re- 
gard to any thing external, and, by another name, 1s 
called duration. Relative, apparent, and common 
time, is ſome ſenſible and external meaſure of dura- 
tion, whether accurate or not, which is commonly uſed 
inſtead of true time; ſuch as an hour, a day, a month, 
a year; &c, 

II. Abſolute ſpace, in its own nature, without re- 
gard to any thing external, remains always fimilar 
and immoveable. Relative ſpace is ſome moveable 
dimenſion or meaſure of the abſolute ſpaces ; and which 
is vulgarly taken for immoveable ſpace, Such is the 
dimenſion of a ſubterraneous, an aerial, or celeſtial 
ſpace, determined by its poſition to bodies, and which 
is vulgarly taken for immoveable ſpace; as the di- 
ſtance of a ſubterraneous, an aerial, or celeſtial ſpace, 
determined by its poſition in reſpe&t of the earth. 
Abſolute and relative ſpace are the ſame in figure 
and magnitude, but they do not remain always nu- 
merically the ſame. For if the earth, for inſtance, 
moves, a ſpace of our air which, relatively and in 
reſpect of the earth, remains alweys the ſame, will at 
one time be one part of the abſolute ſpace into which 
the earth paſſes; at another time it will be another part 
of the ſame; and fo, abſolutely underſtood, it will be 
perpetually mutable. | 

IIT. Place is a part of ſpace which a body takes 
up; and is, according to the ſpace, either abſolute or 
relative. Our author ſays it is part of ſpace ; not the 
ſituation, nor the external ſurface of the body. For 
the places of equal ſolids are always equal; but 
their ſuperticies, by reaſon of their diſſimilar figures, 


{ame thing with the ſum of the motions of the parts; 
that is, the tranſlation of the whole out of its place- 
is the ſame thing with the ſum of the tranſlations of 
the parts out of their places: and therefore the place 
of the whole is the ſame. thing with the ſum of the 
places of the pactsz and for that reaſon it is internal, 
and in the whole body. 

IV. Abſolute motion is the tranſlation of a bod 


tion the tranſlation from one relative place into ano- 
ther. Thus, in a ſhip under fail, the relative place of 
a body is that part of the ſhip which the body poſ- 
ſeſſes, or that part of its cavity which the body fills, 
and which therefore moves together with the ſhip ; 
and relative reſt is the continuance of the body in the 
ſame part of the ſhip, or of its cavity. But real 
abſolute reſt is the continuance of the body in the 
ſame part of that immoveable ſpace in which the ſhip 
itſelf, its cavity, and all that it contains, is moved. 
Wherefore, if the earth is really at reſt, the body. 
which relatively reſts in the ſhip will really and ab- 
ſolutely move with the ſame velocity which the ſhip 
has on the earth. But if the earth alſo moves, the 
true and abſolute motion of the body will ariſe, partly 
from the true motion. of the earth in immoveable 
ſpace ; partly from the relative motion of the ſhip on 
the earth: and if the body moves alſo relatively in 
the ſhip, its true motion will ariſe partly from the 
true motion of the earth in immoveable ſpace, and 
partly from the relative motions as well of the ſhip on 
the earth as of the body in the ſhip; and from theſe re- 
lative motions will ariſe the relative motion of the body 
on the earth. As if that part of the earth where the 
ſhip is, was truly moved towards the eaſt, with a 
velocity of 10010 parts; while the ſhip itſelf with a 
freſh gale is carried towards the weſt, with a velocity 
expreiied by 10 of theſe parts; but a ſailor walks in the 
{ſhip towards the eaſt with one part of the ſaid velocity : 
then the ſailor will be moved truly and abſolntely in 
immoveable ſpace towards the eaſt with a velocity of 
1001. parts; and relatively on the earth towards the 
welt, with a velocity of 9 of thoſe parts. | 
Abſolute time, in aſtronomy, is diſtinguiſhed from 
relative, by the equation or correction of the vulgar 
time, For the natural days are truly unequal, though 
they are commonly conſidered as equal, and uſed for a 
meaſure of time: aſtronomers correct this inequality 
for their more accurate deducing of the celeſtial mo- 
tions. It may be- that there is no ſuch thing as an 
equable motion whereby time may be „ mea- 
ſured. All motions may be accelerated or retarded ; 
but the true or equabie progreſs of abſolute time is 
liable to no change. The duration of the perſeverance of 
the exiſtence of things remains the ſame, whether the 
motions are {witt or flow, or none at all ; and there- 
fore ought to be diſtinguiſhed from what are only 
ſenſible meaſures thereof and out of which we collect 
it by means of the aſtronomical equation. The ne- 
ceſſity of which equation for determining the times of 
a phenomenon is evinced, as well from the experiments 
of the pendulum-clock as by eclipſes of the ſatellites 
of Jupiter, | 
As 
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from one abſolute place into another, and relative mo- | 
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Newtoniin*As the order of the parts of time is immutable, ſo 
Philoſophy-alſo is the order of the parts of ſpace. * theſe 
parts to be moved ont of their places and they will be 
Immutabi- moved (if we may be allowed the expreſhon) out of 
lity of time themſelves. For time and ſpaces are, as it were, 
and ſpace- che places of themſelves, as of all other things. All 
things are placed in time as toforder of ſueceſſion; and 
in ſpace as to order of ſituation. It is from their 
eſſence or nature that they are places; and that the 
primary places of things ſhould be moveable, is abſurd. 
"Theſe are therefore the abſolute places ; and tranſla- 
tions out of thoſe places are the only abſolute mo- 

tions. 

Bat becauſe the parts of ſpace cannot be ſeen, or 
diſtinguiſhed from one another by the ſenſes, therefore 
in their ſtead we uſe ſenſible meaſures of them. For, 
from the poſitions and diſtances of things from any 
body, conſidered as immoveable, we define all places ; 
and then with reſpect to ſuch places, we eſtimate all 
motions, conſidering bodies as transferred from ſome 
of thoſe places into others. And ſo, inſtead of abſo- 
lute places and motions, we uſe relative ones ; and 
that without any inconvenience in common affairs: 
but in philoſophical diſquiſitions we ought to abſtract 
from our ſenſes, and conſider things themſelves di- 
ſtinct from what are only ſenſible meaſures of them. 
For it may be, that there is no body really at reſt, 
to which the places and motions of others may be re- 
ferred. | 

But we may diſtinguiſh reſt, and motion, abſolute 
and relative, one from the other by their properties, 
cauſes, and effects. It is a property of reſt, that 
bodies really at reſt do reſt in refpe& of each other. 
And therefore, as it is poſſible, that, in the remote re- 
gions of the fixed ſtars, or perhaps far beyond them, 
there may be ſome body abſolutely at reſt, tho? it be im- 
poſſible to know from the poſition of bodies to one ano- 
ther in our regions, whether any of theſe do keep the 
ſame poſition to that remote body ; it follows, that 
abſolate reſt cannot be determined from the poſition of 

9 bodies m our regions. | 
Of the mo- It is a property of motion, that the parts which 
tion of dif- retain given poſitions to their wholes do partake of the 
ferent bo- motion of their wholes. For all parts of revolving 
dies with bodies endeavour to recede from the axis of motion 


Mn ee and the impetus of bodies moving forwards arifes from 


cher. the joint impetus of all parts. Therefore if fur- 


rounding bodies are moved, thoſe that are relatively 
at reſt within them will partake of their motion. 
Upon which account the true and abſolute motion of 
a body cannot be determined by the tranſlation of it 
{rom thoſe only which ſeem to reſt; for the external 
bodies ought not only to appear at reſt, but to be 
really at reſt, For otherwiſe all included bodies, be- 
| fide their tranſlation from near the ſurrounding ones, 
partake likewiſe of their true motions ; and though 
that tranilation was not made, they would not Ney 
be at reſt, but only ſeem to be ſo. For the ſur- 
rounding bodies ſtand in the like relation to the ſur- 
rounded, as the exterior part of a whole does to the 
interior, or as the ſhell does to the kernel; but if 
the ſhell moves, the kernel will alſo move, as bein 
park of the whole, without any removal from near che 
mell. 
A property near akin to the preceding is, that if 
Vor. XIII. 


a place is moved, whatever is placed therein move- 
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along with it; and therefore a body which is moved Phitotovty 
— — 


from a place in motion, partakes alſo of the motion of 
its place. Upon which account all motions from 
places in motion, are no other than parts of entire 
and abſolute motions; and every entire motion is 
compoſed of the motion of the body out of its 
firſt place: and the motion of this place out of 
its place; and ſo on, until we come to ſome im- 


moveable place, as in the above-mentioned example 


of the ſailor. Wherefore entire and abſolute motions 
can be no otherwiſe determined than by immoreablc 
places. Now, no other places are immoveable but 
thoſe that from infinity to infinity do all retain the 
ſame given poſitions one to another: and upon this 
account mult ever remain unmoved, and do thereby 
conſtitute what we call ;m:mov-able ſpace. 

The cauſes by which true and relative motions are 
diſtinguiſhed one from the other, are the forces im- 
preſſed upon bodies to generate motion. True mo- 
tion is neither generated nor altered, but by ſome 
force impreſſed upon the body moved: but relative 
motion may be generated or altered without any force 
impt eſſed upon the body. Por it is ſufficient only to 
impreſs ſome force on other bodies with which the 
former is compared, that, by their giving way, that 
relation may be changed, in which the relative reſt or 
motion of the other body did conſiſt. Again, true 
motion ſuffers always ſome change from any force im- 
preſſed upon the moving body; but relative motion 
does not neceflarily undergo any changes by ſuch ſorce. 
For if the fame forces are likewiſe impreſſed on thote 
other bodies with which the compariſon is made, that 
the relative poſition may be preſerved ; then that con- 
dition will be preſerved, in which the relative motion 
conliſts. And therefore any relative motion may be 
changed when the true motion remains unaltered, 
and the relative may be preſerved when tlie true mo- 
tion ſuffers ſome change. Upon which account true 
motion does by no means conſiſt in ſuch relations. 

The effects which diſtinguiſh abſolute from relative 
motion are, the forces of receding ſrom the axis of 
circular motion, For there are no ſuch forces in a 
circular motion purely relative: but, in a true and 
abſolute circular motion, they are greater or leſs ac- 
cording to the quantity of the motion. If a veſſel, 
hung by a long cord, is ſo often turned about that 
the cord is ſtrongly twiſted, then filled with water, 
and let go, it will be whirled about the contrary way; 
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and while the cord is untwiſting itſelf, the ſarface of 


the water will at firit be plain, as before the veſſel be- 
gan to move; but the veſſel, by gradually communi. 
cating its motion to the water, will make it begin ſen- 
ſibly to revolve, and recede by little and little from 
the middle, and aſcend to the fide; of the veſſel, form- 
ing itſelf into a concave figure; and the ſwiſter the 
motion becomes, the higher will the water riſe, till at 
laſt, performing its revolutions in the ſame times with 
the veſſel, it becomes relatively at reſt in it. This 
aſcent of the water thows its endeavour to recede from 
the axis of i:s motion; and the true and abſolute cir- 
cular motion of the water, which is here directly con- 
trary to the relative, diſcovers itſelf, and may be mea- 
ſured by this endeavour. At firſt, when the relative 
motion in the water was greateſt, it produced no en- 
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Newtonian deavour to recede from the axis ; the water ſhowed no 
L hilofophy tendency to the circumference, nor any aſcent towards 


— 


the ſides of the veſſel, but remained of a plain ſurlace z 
and therefore its true circular motion had not yet be- 
gun. But afterwards, when the relative motion of the 
water had decreaſed, the aſcent thereof towards the 
{des of the veſſel proved its endeavour to recede from 
the axis; and this endeadour ſhowed the real circular 
motion of the water perpetually increaſing, till it had 
acquired its greateſt quantity, when the water reſted 
relatively in the veſſel, And therefore this endeavour 
does not depend upon any tranſlation of the water in 
reſpe& of the ambient bodies: nor can true circular 
motion be defined by ſuch tranſlations. There is only 
one real circular motion of any one revolving body, 
correſponding to only one power of endeavouring to 
recede from its axis of motion, as its proper and ade- 
quate effect; but relative motions in one and the ſame 
body are innumerable, according to the various rela- 
tions it bears to external bodies; and, like other rela- 
tions, are altogether deſtitute of any real effect, other- 
wiſe than they may perhaps participate of that only 
true motion. And therefore, in the ſyſtem which ſup- 
poles that our heaveus, revolving below the ſphere of 
the fixed ſtars, carry the planets along with them, the 
ſeveral parts of thoſe heavens and the planets, which 
are indeed relatively at reſt in their heavens, do yet 
really move. For they change their. polition one to 
another, which never happens to bodies truly at reſt; 
and being carried together with the heavens, partici- 
pate of their motions, and, as parts of revolving wholes, 
endeavour to recede from the axis of their motion. 

Wherefore relative quantities are not the quantities 
themſclves whoſe names they bear, but thoſe ſenſible 
meaſures of thems either accurate or inaccurate, which 
are commonly uſed inſtead of the meaſured quantities 
themiclves. And then, if the meaning of words is to 
be determined by their uſe, by the names time, ſpace, 
place, and motion, their meaſures are properly to be 
underſtood ; and the expreſſion will be unuſual and 
purely mathematical, if the meaſured quantities them- 
ſelves are meant. 

It is indeed a matter of great difficulty to diſcover, 
and effectually to diſtinguiſh the true motions of par- 
ticular bodies from thoſe that are only apparent: be- 
cauſe the parts of that immoveable ſpace in which thoſe 
motions are performed, do by no means come under 
ihe obſervation of our ſenſes, Yet we have ſome things 
10 direct us in this intricate affair; and theſe ariſe 
partly from the apparent motions which are the dif- 
{crence of the true motions, partly from the forces 
which are the cauſes and effects of the true motions. 
For iaftance, if two globes, kept at a given diſtance 
one from the other by means of a cord that connects 
them, were revolved about their common centre of 
gravity : we might, from the tenſion of the cord, diſ- 
cover the endeavour of the globes to recede from the 
axis of motion, and from thence we iy compute 
the quantity of their circular motions, And then, if, 
any equal forces ſhould be impreſſed at once on the al- 
ternate faces of the globes to augment or diminiſh 
their circular motions, from the mcreaſe or decreaſe 
of the tenſion of the cord we might infer the incre- 
ment or decrement of their motions; and thence 
would be ſound on what faces thoſe forces ought to 
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moſt augmented ; that is, we might diſcover their hin. #hiloſophy 
dermoit faces, or thoſe which follow in the circular © 


motion. But the faces which follow being known, and 
conſequently the oppoſite ones that precede, we ſhould 
likewiſe know the determination of their motions. And 
thus we might find both the quantities and determina- 


tion of this circular motion, even in an immenſe va- 


cuum, where there 


with which the globes might be compared. But now, 


way nothing external or ſenſible, 


if in that ſpace ſome remote bodies were-placed that 


kept always a given poſition one to another, as the 
fixed ſtars do in our regions; we could not indeed de- 
termine from the relative tranſlation of the globes 
among thoſe bodies, whether the motion did belong 
to the globes or to the bodies. But if we obſerved the 
cord and found that its tenſion was that very tenſion 
which the motions of the globes required, we miglit 
conclude the motion to be in the globes, and the bo- 
dies to be at reſt; and then, laſtly, from the tranflation 
of the globes among the bodies, we ſhould find the 
determination of their motions. 

Having thus explained himſelf, Sir Iſaac propoſes 
ow we are to colle& the true motions, from 
their cauſes, effects, and apparent differences; and vice 
ver/a, how, from the motions, either true or apparent, 
we may come to the knowledge of their cauſes and 
effects. In order to this, helays down the following 
axioms or laws of motion. i | 

1. EvERY BODY PERSEVERES IN ITS STATE OR REST, 
OR OF UNIFORM MOTION IN A RIGHT LINE, UNLESS ir 


ISCOMPELLED TO CHANGE THAT STATE BY FORCES 1M- 
PRESSED UPON IT,—Sir Iſaac's proof of this axiom is as 


follows: © Projectiles perſevere in their motions : ſo far 
as they are not retarded by the reſiſtance of the air, 
or impelled downwards by the force of the gravity. A 
top, whoſe parts, by their coheſion, are perpetually 
drawn aſide from rectilinear motions, does not ceaſe its 
rotation otherwiſe than as it is retarded by the air. The 
eater bodies of the planets and comets, meeting with 
eſs reſiſtance in more free ſpaces, preſerve their mo- 
tions, both progreflive and circular, for a much longer 
time.” —Notwithſtanding this demonſtration, however, 
the axiom hath been violently diſputed. It hath been 
argued, that bodies continue in their ſtate of motion 
becauſe they are ſubjected to the continual impulſe of 
aninviſible and ſubtile fluid, which always pours in from 
behind, and of which all places are full. It hath been 


aflirmed that motion is as natural to this fluid at reſt is 


to all other matter. It is ſaid, moreover, that it is im- 
poſſible we can know in what manner a body would 


- be influenced by moving forces if it was entirely deſti- 


tute of gravity. According to what we can obſerve 
the momentum, of a body, or its tendency to move 
depends very much on its gravity. A heavy cannon- 
ball will fly to a much greater diſtance than alight one 
though both are actuated by an equal force. It is by 
no means clear, therefore, that a body totally deſtitute 
of gravity would have any proper momentum of its 
own ; and ifit had no momentum, it could not con- 
tinue its motion ſor the ſmalleſt ſpace of time after the 
moving power was withdrwn. Some have imagined 
that matter was capable of beginning motion of itſelf, 
and conſequently that the axiom was falſe ; becauſe we 
ſee plainly that matter m ſome caſes hath a tendency 

to 
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from a ſtate of motion to a ſtate of reſt, and actions were exerted, equal and contrary to each Newtonian 


Newtonian to chan 
ate of reſt to a ſtate, of motion. A paper ap- other. All caſes where one of theſe conditions are not *h1oloply 


_ Philoſophy from a 


2 — 


13 
Objections 


peared on this ſubject in the firſt volume of the Edm- 
burgh Phyſical and Literary Eſſays; but the hypo- 
theſis never gained any ground, 

2. THk ALTERATION OF MOTION is EVER PROPOR= 
TIONAL TO THE MOTIVE FORCE IMPRESSED; AND is 
MADE IN THE DIRECTION OF THE RIGHT LINE IN WHICH 
THAT FORCE is IMPRESSED. — Thus, if any force gene- 
rates a certain quantity of motion, a double force will 
generate a double quantity, whether that force be im- 
preſſed all at once, or in ſucceſſive moments. To this 
law-no ohjection of conſequence has ever been made. 
It is founded on this ſelf-evident truth, that every ef- 
fe&t muſt be proportional to its cauſe, Mr Young, 
who ſeems to be very ambitious of detecting the errors 
of Newton, finds fault indeed with the expreſſions in 
which the law is ſtated ; but he owns, that if thus ex- 
preſſed, The alteration of motion is proportional to the ac- 
tions or refiftances wvhich produce it, and is in the diredion 
in which the attions or reſiſtances are made, it would be 


unexceptionable. 


3. To EvERY ACTION THERE ALWAYS IS OPPOSED AN 


to the third EQUAL RE-ACTION : OR THE MUTUAL ACTION OF TWO 


law, 


BODIES UPON EACH OTHER ARE ALWAYS EQUAL, AND 
DIRECTED TO CONTRARY PARTS.—This axiom is alfo 
diſputed by many. In the abovementioned paper in the 
Phyſical Eſſays, the author endeavours to make a di. 
ſtinction between re- action and reſiſtance z and the 
ſame attempt has been made by Mr Young. © When 
an action generates no motion (ſays he), it is cer- 
tain that its effects have been deſtroyed by a contrary 
and equal action. When an action generates two con- 
trary and equal motions, it is alſo evident that mutual 


found, are exceptions to the truth ol the law. 
ws 3 preſſes againſt a ſtone, the ſtone, if it does not 
yield to the preſſure, preſſes, as much upon the finger: 
but if the ſtone yields, it re- acts leſs than the finger 
acts; and if it ſhould yield with all the momentum 
that the force of the preſſure ought to generate, which 
it would do if it were not impeded by friction, or a 
medium, it would not re-a& at all. So if the ſtone 
drawn by a horſe, follows after the horſe, it does not 
re · act ſo much as the horſe acts; but only ſo much as 
the velocity of the ſtone is diminiſhed by triftion, and 
it is the re- action of friction only, not of the ſtone. 
The ſtone does not re. act becauſe it does not act, it 
reſiſts, but reſiſtance is not action. 

In the loſs of motion from a ſtriking body, equa! 
to the gain in the body ſtruck, there is a plain ſolution 
without requiring any re- action. The motion 4%, is 
identically that which is found in the other body; this 
ſuppoſition accounts for the whole phenomenon in the 
moſt fimple manner. If it be not admitted, but the 
ſolution by re- action is inſiſted upon, it will be incum- 
bent on the party to account fur the whole effect of 
communication of motion ; otherwiſe he will lie under 
the imputation of rejecting a ſolution which is ſimple, 
obvious, and perfect; for one complex, unnatural, and 
incomplete. However this may be determined, it will 
be allowed, that the circumſtances mentioned, afford 
no ground for the inference, that action and re action 
are equal, ſince appearances may be explained in ano- 
ther way” (a). 

Others grant that Sir Iſaac's axiom is very true in 
reſpec to terreſtrial ſubſtances; but they affirm, that, 

E 2 in 
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(a) If there be a perfect reciprocity betwixt an impinging body and a body at reſt ſuſtaining its impulſe, 


= 


may we not at our pleaſure conſider either body as the agent, and the other as the reſiſtant ? Let a moving 
body, A, paſs from north to ſouth, an equal body B at reſt, which receives the ſtroke of A, act upon A from 
ſouth to north, and A reſiſt in a contrary direction, both inelaſtic : let the motion reciprocally communicated 
be called ſix Then B at reſt communicates to A ſix degrees of motion towards the north, and reccives fix 
degrees towards the ſouth. B having no other motion than the fix degrees it communicated, will, by its 
equal and contrary loſs and gain, remain in equilibrio. Let the original motion of A have been twelve, 
then A having received a contrary action equal to ſix, fix degrees of its motion will be deſtroyed or in equi— 
librio ; conſequently, a motive force as fix will remain to A towards the ſouth, and B will be in equilibrio, 
or at reſt, A will then endeavour to move with ſix degrees, or half its original motion, and B will remain, 
at reſt as before. A and B being equal maſſes, by the laws of communication three degrees of motion will 
be communicated to B, or A with its fix degrees will act with three, and B will re. act alſo with three. B 
then will act on A from ſouth to north equal to three, while it is ated upon or reſiſted by A from north 
to ſouth, equal alſo to three, and B will remain at reſt as before: A will alſo have its fix degrees of motion 
reduced to one half by the contrary action of B, and only three degrees of motion will remain to A, with 
which it will yet endeavour to move, and finding B {till at reſt, the ſame proceſs will be repeated till the whole 
motion of A is reduced to an infinitely ſmall quantity, B all the while remaining at reſt, and there will be no 
communication of motion from A to B, which is contrary to experience. 
Let a body, A, whoſe maſs is twelve, at reſt, be impinged upon firſt by B, having a maſs as twelve, and 
a velocity as four, making a momentum of 48; and ſecondly by C, whoſe maſs is fix, and velocity eight, 
making a momentum of 48 equal to B, the three bodies being inelaſtic. In the firit caſe, A will become 
poſſeſſed of a momentum of 24, and 24 will remain to B; and, in the ſecond cafe, A will become poſſeſſed 
of a momentum of 32, and 16 will remain to C, both bodies moving with equal velocities after the thock, in 
both caſes, by the laws of percuilion, It is required to know, if in both cates A reſiſts equally, and if B and 
C act equally? If the actions and reſiſtances are equal, how does A in one caſe deftroy 24 parts of B's 
motion, and in the other caſe 32 parts of C's motion, by an equal reſiſtance ? And how des B communicate in 
one caſe 24 degrees of motion, and C 32, by equal actions? If the actions and reſiſtances are unequal, 
it is aſked how the ſame mals can reſiſt differently to bodies impinging upon it with equal momenta, and how 
| bodies 
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Philoſophy gravity. Subſtances void of gravity would have no 
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momentum; and wichout this they could not act; 
they would be moved by the leaſt force, and therefore 
could not reſiſt or re- act. If therefore there is any fluid 
which is the cauſe of gravity, though ſuch fluid could 
act upon terreſtrial ſubſtances, yet theſe could not re- 
act upon it; becauſe they have no force of their own, 
but depend entirely upon it for their momentum. In 
this manner, ſay they, we may conceive that the pla- 
nets circulate, and all the operations of nature are car- 
ried on by means of a ſubtile fluid ; which being per- 
fectly active, and the reſt of matter altogether 22 
there is neither reſiſtance nor loſs of motion. See 
Moriox. 

From the preceding axiom Sir Iſaac draws the fol- 
lowing corollaries. 

1. A body by two forces conjoined will deſcribe the 
diagonal of a parallelogram in the ſame time that it 
would deſcribe the ſides by thoſe forces apart. 

2. Hence we may explain the compolition of any 
one direct force out of any two oblique ones, viz. by 
making the two oblique torces the ſides of a paralle- 
logram, and the direct one the diagonal. 

3. The quantity of motion, which is collected by 
taking the ſum of the motions directed towards the 
{ame parts, and the difference of thoſe that are direct- 
ed to contrary parts, ſuffers no change from the ac- 
tion of bodi:s among themſelves ; becauſe the motion 
which one body lofes is communicated to another : 
and if we ſuppoſe friction and the reſiſtance of the air 
to be abſent, the motion of a number of bodies which 
mutually impelled one another would be perpetual, and 
its quantity always equal. 

4. The common centre of gravity of two or more 
bodies does not alter its ſtate of motion or reſt by the 
actions of the bodies among themſelves ; and therefore 
the common centre of gravity of all bodies acting upon 
each other (excluding outward actions and unpedi- 
ments) is either at reſt, or moves uniformly in a right 
line. 

5. The motions of bodies included in a L ſpace 
are the ſame among themſelves, whether that ſpace is 
at reſt, or moves unitormly forward in a right line 
without any circular motion. The truth of this is evi- 
dently ſhown by the experiment of a ſhip ; where all 
motions happen after the ſame manner, whether the 
hip is at reſt, or proceeds uniformly forward in a 
ſtraight line. 

6. If bodies, any how moved among themſelves, are 
urged in the direction of parallel lines by equal acce- 
lerative forces, they will all continue to move amon 
themſelves, after the ſame manner as it they had been 
urged by no ſuch forces. 

The whole of the mathematical part of the Newto- 
nian philoſophy depends on the following lemmas ; of 
which the firſt is the principal. | 

Leu. I. Quantities, and the ratios of quantities, 


ities already have to each other the ratio of 8 to 10, 


g hypotheſis of indiviſibles ſeems ſomewhat harſh, and 


which in any finite time converge continually to equa - Newtonian 
lity, and before that time approach nearer the one-to Philoſophy 
the other than by any given difference, become ulti- * 
mately equal. If you deny it; ſuppoſe them to be ul- 
timately unequal, and let D be their ultimate differ - 
ence. Therefore they cannot approach nearer to equa- 
lity than by that given difference D; which is againſt 
the ſuppoſition. Wes 

Concerning the meaning of this lemma philoſophers Objection 
are not agreed; and unhappily it is the very funda- to the fir it 
mental poſition on which the whole of the ſyſtem reſts. lemma, 
Many objections have been raiſed to it by people who 
ſuppoſed themſelves capable of underſtanding it. They 
ſay, that it is impoſſible we can come to an end of 
any infinite ſeries, and therefore that the word ultimate 
can in this caſe have no meaning. In ſome caſes the 
lemma is evidently falſe. Thus, ſuppoſe there are 
two quantities of matter A and B, the one containing 
half a pound, and the other a third part of one. Let 
both be continually divided by 23; and though their 
ratio, or the proportion of the one to the other, doth 
not vary, yet the difference between them perpetually 
becomes leſs, as well as the quantities themſelves, until 
both the difference and quantities themſelves become 
leſs than any aſſignable quantity; yet the difference 
will never totally vaniſh, nor the quantities become 
equal, as is evident from the two following ſeries. 

LIE 1 TT . GE. TED BEG FIT, TO Td Ke. 

$3 veveins woe phavbe. ares ec: 
Diff. 5 Fr r , r u TIF f Terr Kc. 

Thus we ſee, that though the difference is conti- 
nually diminiſhing, and that in a very large proportion, 
there is no hope of its vaniſhing, or the quantities be- 
coming equal. In like manner, let us take the pro- 
portions or ratios of quantities, and we ſhall be equally 
unſucceſsful. Suppoſe two quantities of matter, one 
containing 8 and the other 10 pounds; theſe quan- 


or of 4 to 5; but let us add 2 continually to each of 
them, and though the ratios continually come nearer 
to that of equality, it is in vain to hope for a perfect 
coincidence, Thus. | 
8 10 12 14 16 18 20 22 24, &c. 
10 12 14 16 18 20 22 24 26, &c. 
Ratio? þ 5 3 ., &c. Is 
For this and his other lemmas Sir Iſaac makes the Auſwered 
following apology. © Theſe lemmas are premiſed, 
to avoid the tediouſneſs of deducing perplexed demon- 
{trations ad abſurdum, according to the method of 
ancient geometers. For demonſtrations are more con- 
tracted by the metivod of indiviſibles: but becauſe the 


therefore that method is reckoned leſs geometrical, 
L choſe rather to reduce the demonſtrations of the 
following propoſitions to the firſt and laſt ſums and 
ratios of naſcent and evaneſcent quantities, that is, to 
the limits of thoſe ſums and ratios; and ſo to premiſe, 
as ſhort as I could, the demonſtrations of thoſe limits. 

For 


* 


bodies poſſeſſed of equal momenta can exert different actions, it being admitted that bodies reſiſt proportional 
to their mailes, and that their power of overcoming reſiſtance is proportional to their momenta ? 
It is incumbent on thoſe wo maintain the dodrinz of univerial re action, to free it ſrom theſe difficulties and 


pu ent contradictions, 


n 
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bc d E, will have to one another, are ratios of equality. Newtonian 
—For the difference of the inſcribed and circum- Philoſophy 


ewt6nian For hereby the ſame thing is performed as by the me- 
Philoſophy thod- of indiviſibles ; and now thoſe principles being 
——— demonſtrated, we may uſe them with more ſafety. 


Therefore, if hereafter. I would happen to conſider 
quantities as made up of particles, or ſhould uſe little 
curve lines for right ones ; I ſhould not be underſtood 
to mean indiviſibles, but evaneſcent diviſible quantities; 
not the ſums and ratios of determinate parts, but al- 
ways the limits of ſums and ratios ; and that the force 
of ſuch demonſtrations always depends on the method 
laid down in the foregoing lemmas. 

« Perhaps it may be objected, that there is no ul- 
timate proportion of evaneſcent quantities, becauſe the 
proportion, before the quantities have vaniſhed, is not 
the ultimate, and, when they are vaniſked, is none. 
But by the ſame argument it may be alleged, that a 
body arriving at a certain place, and there ſtopping, 
has no ultimate velocity; becauſe the velocity before 
the body comes to the place is nc+ its ultimate velo- 
city; when it is arrived, it has none. But the an- 
ſwer is eaſy: for by the ultimate velocity is meant 
that with which the body is moved, neither before it 
arrives at its place and the motion ceaſes, nor aſter ; 
but at the very inſtant it arrives ; that is, that velocity 
with which the body arrives at its laſt place, and with 
which the motion ceaſes. And in like manner, by 
the ultimate ratio of evaneſcent quantities is to be 
underſtood the ratio of the quantities, not before they 
vaniſh, nor afterwards, but with which they vaniſh. 
In like manner, the firſt ratio of naſcent quantities is 
that with which they begin to be. And the firſt or 
laſt ſum is that with which they begin arid ceaſe to be 
(or to be augmented and diminiſhed.) There is a 
limit which the velocity at the end of the motion may 
attain, but not exceed ; and this is the ultimate velo- 
city. And there is the like limit in all quantities and 
proportions that begin and ceaſe to be. And, ſince 
ſuch limits are certain and definitive, to determine the 
ſame is a problem ſtrictly geometrical. But whatever 
is geometrical we may be allowed ro make uſe of in 
determining and demonſtrating any other thing that 
is likewiſe geometrical. | 

© It may be alto objected, that if the ultimate 
ratios of evaneſcent quantities are given, their ulti- 
mate magnitudes will be alſo given; and ſo all quan- 
tities will conſiſt of indivifibles, which is contrary to 
what Euclid has demonſtrated concerning incommen- 
ſurables, in the 10th book of his elements. But this 
objection is founded on a falſe ſuppoſition. For thoſe 
ultimate ratios with which quantities vaniſh are not 
truly the ratios of ultimate quantities, but limits 
towards which the ratios of quantities decreaſing con- 
tinually approach.” 

Lr. II. Ifin any figure Aac E(PI.CCCXLV.ne1.) 
terminated by the right line Aa, AE, and the curve 
a c E, there be inſcribed any number of parallelograms 
Ab, Be, Cd, &c. comprehended under equal baſes 
AB, BC, CD, &c. and the ſides Bz, Ce, Dd, &c. 
parallel to one ſide Aa of the figure; and the pa- 
rallelograms a Kb}, b Len, c Md n, &c. are com- 
pleted. Then if the breadth of theſe parallelograms 
be ſuppoſed to be diminiſhed, and their number aug- 
mented in infinitum; the ultimate ratios which the 
inſcribed figure A K 6 Lc MD, the circumſcribed 
figure AalmbcndoBF, and curvilinear fignce A. a 


ſcribed figures is the ſum of the parallelograms KJ, 
L m, Mn, Do; that is, (from the equality of all 
their baſes), the rectangle under one of their baſes 
K B, and the ſum of their altitudes A a, that is, the 
rectangle A BIA. But this rectangle, becauſe its 
breadth AB is ſuppoſed diminiſhed in infinitum, be- 
comes leſs than any given ſpace. And therefore, by 
lem. 1. the figures inſcribed and circumſcribed be- 
come ultimately equal the one to the other ; and much 
more will the intermediate curvilinear figure be ulti- 
mately equal to either. 

Lem. III. The ſame ultimate ratios are alſo ratios 
of equality, when the breadths AB, BC, CD, c. 
of the parallelograms are unequal, and are all dimi- 
niſhed in infinitum. The demonſtration of this differs 
but little from that of the former. 

In his ſucceeding lemmas, Sir Iſaac goes on to 
prove, in a manner ſimilar to the above, that the ul- 
timate ratios of the ſine, chord, and tangent of arcs 
infinitely diminiſhed, are ratios of equality, and there- 
fore that in all our reaſonings about theſe we may 
ſafely uſe the one for the other :—that the ultimate 
form of evaneſcent triangles made by the arc, chord, 
and tangent, is that of ſimilitude, and their ultimate 
ratio is that of equality; and hence, in reaſonings about 
ultimate ratios, we may ſafely uſe theſe triangles for 
each other, whether made with the fine, the arc, or 
the tangent. He then ſhows ſome properties of the 
ordinates of curvilinear figures; and proves that the 
ſpaces which a body deſcribes by any finite force 
urging it, whether that force is determined and im- 
mutable, or is continually augmented or continually 
diminiſhed, are, in the very beginning of the motion, 
one to the other in the duplicate ratio of the powers. 
And, laſtly, having added ſome demonſtrations con- 
cerning the evaneſcence of angles of contact, he pro- 
ceeds to lay down the mathematical part of his ſyſtem, 
and which depends on the following theorems. 

Tuxon. I. The areas which revolving bodies de- 
ſcribe by radii drawn to an immoveable centre cf force, 


lie in the ſame immoveable planes, and are proportional 


to the times in which they are deſcribed. For, ſup- 
poſe the time to be divided into equal parts, and in 


the firſt part of that time, let the body by its 


innate force defcribe the right line AB (no 2.) ; 
in the ſecond part of that time, the ſame would, by 
law 1. if not hindered, proceed directly to c along; 
the line Bc = AB ; ſo that by the radii AS, BS, 8, 
drawn to the centre, the cqual areas ASB, BSc, 
would be deſcribed. But, when the body is arrived 
at B, ſuppoſe the ceatripetal force acts at once with a 
great impulſe, and, turning aſide the body from theright 
line Be, compels it afterwards to continue its motion 
along the right line BC. Draw e C parallel to BS, 
meeting BC in C; and at the end of the ſecond part 
of the time, the body, by cor. 1. of the laws, will be 
found in C, in the ſame plane with the triangle ASE. 
Join SC ; and becauſe SB and C are parallel, the 
triangle SBC will be equal to the triangle SBC, and 
therefore alſo to the triangle SA B. By the like 
argument, if the centripetal forc: acts ſucceſſively in 
C, D, E, &c. and makes the body in each ſingle 
particle of time to deſcribe the right lines CD, DE, 


E . 1 
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SDE to Sc, and SEF to SDE. nd therefore, 
in equal times, equal areas are deſcribed, in one im- 
moveable plane; and by compoſition, any ſums 
SADS, SAFS, of thoſe areas are, one to the other, 
at the times in which they are deſcribed. . Now, let 
the number of thoſe triangles be augmented, and their 
ſize diminiſhed in infinitum; and then by the preced- 
ing lemmas, their ultimate perimeter ADF will be a 
curve line: and therefore the centripetal force by 
which the body is perpetually drawn back from the 
tangent of this curve will act continually; and any 
deſer ibed areas Sa DS, SAFS, which are always 
proportional to the times of deſcription, will in this 
caſe alſo, be proportional to thoſe times Q. E. D. 

Cor. 1. The velocity of a body attracted towards 
an immoveable centre, in ſpaces void of reſiſtance, is 
reciprocally as the perpendicular let fall from that 
centre on the right line which touches the orbit. For 
the velocities in theſe places A, B, C, D, E, are as 
the baſes AB, BC, DE, EF, of equal triangles; 
and theſe baſes are reciprocally as the perpendiculars 
let fall upon them. 

Cor. 2. If the chords AB, BC, of two arcs ſuc- 
ceſſively deſcribed in equal times by the ſame body, 
in ſpaces void of reſiſtance, are completed into a 
parallelogram ABCV, and the diagonal BV of this 
parallelogram, in the poſition which it ultimately ac- 
guires, when thoſe arcs are diminiſhed in infinitum, is 
produced both ways, it will paſs through the centre 
of force. 

Cor. 3. If the chords AB, BC, and DE, EF, of 
arcs deſcribed in equal times, in ſpaces void of reſiſt- 
ance, are completed into the parallelograms ABCV, 
DETZ, the forces in B and E are one to the other 
in the ultimate ratio of the diagonals BV, EZ, 
when thoſe arcs are diminiſhed in infinitum. For 
the motions BC and EF of the body (by cor. 1. of 
the laws), are compounded of the motions Be, BV 
and Ef, EZ; but BV and EZ, which are equal to 
Cc= and Ff, in the demonſtration of this propo- 
ſition, were generated by, the impulſes of the centripe- 
tal force in B and E, and therefore proportional to 
thoſe impulſes. 

Cor. 4. The ſorces by which bodies in ſpaces 
void of reſiſtance, are drawn back from rectilinear mo- 
tions, and turned into curvilinear orbits, are one to 
4nother as the verſed fines of arcs deſcribed in equal 
times z which verſed fines tend to the centre of force, 
and biſc& the chords when theſe arcs are diminiſhed to 
infinity. For ſuch verſed ſines are the halts of the 
diagenals mentioned in cor. 3. 8 

Cor. 5. And therefore thoſe forces are to the force 
vi vravity, as the ſaid verſed fines to rhe verſed fines 
perpendicular to the horizon cf thoſe parabolic arcs 
which projectiles deſcribe in the ſame time, 

Cor. 6. And the ſame things do all hold good 
(ly cor. 5. of the laws) when the planzs in which the 
LoGies are moved, together with the centres of force, 
which are placed in thole planes, are not at reſt, but 
move uniformly forward in right lines. 

Treor, IT. Every body that moves in any curve 
line deſcribed in a plane, and, by a radius drawn to a 
Point either immoveable or moving forward with an 
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uniform rectilinear motion, deſcribes about that 


petal force directed to that point. 

Cask I, For every body that moves in a curve line 
is (by law 1.) turned aſide from its rectilinear courſe 
by the action of ſome force that inipels it; and that 
force by which the body is turned off from its recti- 
linear courſe, and made to deſcribe in equal times the 
leaſt equal triangles SAB, SBC, SCD, &c. about the 
immoveable point 8, (by Prop. 40. E. 1. and law 2.) 
acts in the place B according to the direction of a 
line parallel to C; that is, in the direction of the line 
BS; and in the place C according to the direction of 
a line parallel to 4 D, that is, in the direction of the 
line CS, &c.; and therefore acts always in the direc- 
t tending to the immoveable point 8. 

sR II. And (by cor. 5. of the laws) it is in- 
different whether tl-2 ſuperficies in which a body de- 
{cribes a curvilinear figure be quieſcent, or moves to- 
gether with the body, the figure deſcribed, and its 
point S, uniformly forward in right lines. | 

Cox. 1. In non-refiſting ſpaces or mediums, if 
the areas are not proportional to the times, the forces 
are not directed to the point in which the radii 
meet; but deviate therefrom in conſequentta, or to- 
wards the parts to which the motion is directed, if the 
deſcription of the areas is accelerated; but in antece- 
dentia if retarded, | 

Cor. 2. And even in reſiſting mediums, if the 
deſcription of the areas is accelerated, the directions 
ot the forces deviate from the point in which the 
radii meet, towards the parts to which the motion 
tends. 

SCHOLIUM. 

A body may be urged by a centripetal force com- 
pounded of ſeveral forces. In which caſe the meaning 
ot the propolition is, that the force which reſults out 
of all tends to the point 8. But if any force acts 
perpetually in the direction of lines perpendicular to 
the deſcribed ſurface, this force will make the body to 
deviate from the plane of its motion, but will neither 
augment nor diminith the quantity of the deſcribed 
ſurtace; and is therefore not to be neglected in the 
compoſition of forces. 

THEoOR. III. Every body that, by a radius drawn 
to the centre of another body, howloever moved, de- 
ſcribes areas about the centre proportional to the 
times, is urged by a force compounded of the cen- 
tripetal forces tending to that other body, and of 
all the accelerative force by which that other body is 
impelied—The demonſtration of this is a natural con- 
le quence of the theorem immediately preceding. 

Hence, if the one body L, by a radius drawn to the 
other body J, deſcribes areas proportional to the 
times, and from the whole force by which the firſt 
body L is urged, (whether that force is ſimple, or, 
according to oor. 2. of the laws compounded of ſe- 
veral iorecs), we ſubduct that whole accelerative force 
by which the other body is urged ; the whole remain- 
ing torce by which the firlt body is urged will tend to 
the other body T. as its centre. 

And vice verſa, if the remaining force tends nearly 
to the other body T, thoſe areas will be nearly pro- 
portional to the times. 
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being either at reſt, or moves uniformly forward in a 
right line, the action of the centripetal force tending 
to that other body T is either none at all, or it is 
mixed and combined with very powerful actions of 
other forces: and the whole force compounded of 
them all, if they are many, is directed to another 
(immoveable or moveable) centre. The ſame thing 
obtains when the other body is actuated by any other 
motion whatever; provided that centripetal force is 
taken which remains after ſubducting that whole force 
acting upon that other body T. 
| SCHOLIUM. 

Becauſe the equable deſcription of areas indicates 
that a centre is reſpected by that force with which 
the body is moſt affected, and by which it is drawn 
back from its rectilinear motion, and retained in 
its orbit, we may always be allowed to uſe the 
equable deſcription of areas as an indication of a 
centre about which all circular motion is performed in 
free ſpaces. | 

Tugox. IV. The centripetal forces of bodies which 
by equable motions deſcribe different circles, tend to 
the centres of the ſame circles; and are one to the 
other as the ſquares of the arcs deſcribed in equal 
times applied to the radii of circles. —For theſe forces 
tend to the centres of the circles, (by theor. 2. and 
cor. 2. theor. 1.) and are to one another as the verſed 
fines of the leaſt arcs deſcribed in equal times, (by 
cor. 4. theor. 1.) that is, as the ſquares of the ſame 
arcs applied to the diameters of the circles, by one of 
the lemmas ; and therefore, ſince thoſe arcs are as arcs 
deſcribed in any equal times, and the diameters are as 
the radii, the forces will be as the ſquares of any arcs 
deſcribed in the ſame time, applied to the radii of the 
circles. Q. E. D. 

Cox. 1. Therefore, ſince thoſe arcs are as the ve- 
locities of the bodies, the centripetal forces are in a 
ratio compounded of the duplicate ratio of the velo- 
cities directly, and of the ſimple ratio of the radii in- 
verſely. 

Cor. 2. And ſince the periodic times are in a 
ratio compounded of the ratio of the radii directly, 
and the ratio of the velocities inverſely ; the centripetal 
forces are in a ratio compounded of the ratio of the 
radii directly, and the duplicate ratio of the periodic 
times inverſely. 

Cor. 3. Whence, if the periodic times are equal, 
and the velocities therefore as the radii, the centri- 
petal forces will be alſo as the radii; and the con- 
mary. 

Cor. 4 If the periodic times and the velocities 
are both in the ſubduplicate ratio of the radii, the 
centripetal forces will be equal among themſelves; 
and the contrary. 

Corx- 5. If the periodic times are as the radii, 
and therefore the velocities equal, the centripetal 
forces will be reciprocally as the radii; and the con- 
trary. 

Cox. 6. If the periodic times are in the ſeſquipli- 
cate ratio of the radii, and therefore the velocities re- 
ciprocally in the ſubduplicate ratio of the radii, the 
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centripetal forces will be in the duplicate ratio of the Newtonian 


radit inverſely ; and the contrary. 

Cor. 7. And univerſally, if the periodic time is as 
any power Ra of the radius R, and therefore the ve- 
locity reciprocally as the power Rat of the radius, 
the centripetal force will be reciprocally as the power 
R*2"2 of the radius; and the contrary. 

Cor. 8. The ſame things all hold concerning the 
times, the velocities, and forces, by which bodies de- 
ſcribe the ſimilar parts of any ſimilar figures, that 
have their centres in a ſimilar poſition within thoſe 
12 as appears by applying the demonſtrations 
of the preceding caſes to thoſe. And the application 
is eaſy, by only ſubſtituting the equable deſcription of 
areas in the place of equable motion, and uſing the 
—_— of the bodies from the centres inſtead of the 
radii. 

Cor. 9. From the ſame demonſtration it likewi': 
follows, that the arc which a body uniformly revolving; 
in a circle by means of a given centripetal force de- 
ſcribes in any time, is a mean proportional between 
the diameter of the circles, and the ſpace which the 
ſame body, falling by the ſame given force, would de- 
icend through in the ſame given time. 

% By means of the preceding propoſition and its 
corollaries (ſays Sir Iſaac), we may diſcover the pro- 
portion of a centripetal force to any other known 
force, ſuch as that of gravity. For if a body by means 
of its gravity revolves in a circle concentric to the 
earth, this gravity is the centripetal force of that 
body. But from the deſcent of heavy bodies, the time 
of one entire revolution, as well as the arc deſcribed 
in any given time, is given (by cor. 9. of this theo- 
rem). And by ſuch propoſitions Mr Huygens, in his 
excellent book De Horologio Ofcil/atorio, has compare«! 
the force of gravity with the centrifugal forces of rc. 
volving bodies. 

The preceding propoſition may alſo be demonſtra- 
ted in the following manner. In any circle ſuppoſe a 
polygon to be inſcribed of any number of ſides. And it 
a body, moved with a given velocity along the fides 
of the polygon, is reflected from the circle at the ſeve- 
ral angular points ; the force with which, at every re- 
flection it ſtrikes the circle, will be as its velocity: and 
therefore the ſum of the forces, in a given time, will 
be as that velocity and the number of reflections con- 
junctly; that is, (if the ſpecies of the polygon be gi- 
ven), as the length deſcribed in that given time, and 
mcreaſed or diminithed in the ratio of the ſame length 
to the radius of the circle ; that is, as the ſquare ot 
that length applied to the radius; and therefore, it 


the polygon, by, having its fides diminiſhed 77: ,- 


nitum, coincides with the circle, as the ſquare of the 
arc deſcribed in a given time applied to the radius. 


This is the centrifugal force, with which the body 


impels the circle; and to which the contrary ſorce, 
wherewith the circle continually repels the body to- 
wards the centre, is equal. 

On theſe principles hangs the whole of Sir Iſaac 
Newton's mathematical philoſophy. He now ſhows 
how to find the centre to which the forces impelliny 
any body are directed, having the velocity of the body 
given: and finds the centrifugal force to be always as 
the verſed fine of the naſcent arc directly, and as the 
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of the velocity, and inverſely as the chord of the na- 
ſcent arc. From theſe premiſſes he deduces the method 
of finding the centripetal force directed to any row 
point when the body revolves in a circle ; and this 
whether the central point is near or at am immenſe 
diſtance; ſo that all the lines drawn from it may be ta- 
len for parallels. The ſame thing he ſhows with re- 
gard to bodies revolving in ſpirals, ellipſes, hyper- 
bolas, or parabolas, Having the figures of the orbits 
given, he ſhows alſo how to find the velocities and 
moving powers; and, in ſhort, ſolves all the moſt dif- 
ticult problems relating to the celeſtial bodies witn an 
atonithing degree of mathematical ſkill. "Theſe pro- 
bl-ms and demonſtrations are all contained in the firſt 
book of the Prin-ipia; but to give an account of them 
here would far exceed our limits; neither would many 
e them be intelligible, excepting to firit-rate mathe- 
maticians. | 

In the ſecond book, Sir Iſaac treats of the proper- 
ties of fluids, and their powers of reſiſtance ; and here 
he lays down ſuch principles as entirely overthrow the 
cofrine of Des Cartes's vortices, which was the fa- 
ſhicnable ſyſtem in his time. In the third book, he 
begins particularly to treat of the natural phenomena, 
and apply them to the mathematical principles former- 
lv demonſtrated; and, as a neceſſary preliminary to 
this part, he lays down the following rules for reaſon- 
ing in natural philoſophy, 

1. We are to admit no more cauſes of natural 
things than ſuch as are both true and ſufficient to ex- 
plain their natural appearances. 

2. Therefore to the ſame natural effects we muſt al- 
ways aſſign, as far as poſſible, the ſame cauſes. 

3. The qualities of bodies which admit neither in- 
tenſion nor remiſſion of degrees, and which are found 
to belong to all bodies within the reach of our experi- 
ments, are to be eſteemed the univerſal qualities of 
ail bodies whatſoever. 

. In experimental philoſophy, we are to look upon 
pre poũitions collected by general induction from phe- 
nomena as accurately or very, nearly true, notwith- 
{tanding any contrary hypotheſes that may be ima- 
cined, till ſuch time as other phenomena occur, by 
which they may either be made more accurate, or h- 
able to exceptions. 

The phenomena firſt conſidered, are, 1. That the ſa- 
tellites cf Jupiter by radii drawn to the centre of their 
primary, deſcribe areas proportional to the times of 
their defcription ; and that their periodic times, the 
{ixed ſtars being at reſt, are in the ſeſquiplicate ratio of 
Meir diſtances from its centre. 2. The ſame thing is 
licewiſe obſerved of the phenomena of Saturn. 3. Lhe 
iive primary planets, Mercury, Venus, Mars, Jupiter, 
and Saturn, with their ſeveral orbits, encompals the ſun, 
4. Ihe fixed ſtars being ſuppoſed at reſt, the periodic 
times of the five primary planets, and of the earth, 
about the ſun, are in the ſeſquiplicate proportion of 
their mean diſtances from the ſun. 5. The primary 
planets, by radii drawn to the carth, deſcribe areas no 
ways proportionable to the times: but the arenas which 
they deſcribe by radii drawn to the ſun are propor- 
tonal to the times of deſcription. 6. Ihe moon, 
by a radius drawn to the centre of the earth, deſcribes 
an area proportional to the time of deſcription, All 
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AsTRONOMY., The mathematical demonſtrations are 
next applied by Sir Iſaac Newton in the following 
pre poſitions. e 

dor. I. The forces by which the ſatellites of Ju- 
piter are continually drawn off from rectilinear mo- 
tions, and retained in their proper orbits, tend to the 
centre of that planet; and are reciprocally as the 
ſquares of the. diſtances of thoſe ſatellites from that 
centre. The former part of this propoſition appears 
from theor, 2. or 3. and the latter from cor. 6. of 
theor. 5. ; and the ſame thing we are to underſtand of 
the ſatellites of Saturn. ; | 

Poe. II. The forces by which the primary planets 
are continually drawn off from rectilinear motions, and 
retained in their proper orbits, tend to the ſun; and 
are reciprocally as the ſquares of the diſtances from the 
ſun's centre. 'The former part of this propoſition is 
manifeſt from phenomenon 5. juſt mentioned, and 
from theor, 2.; the latter from phenomenon 4. and 
cor. 6. of theor. 4. But this part of the propoſition 
is with great accuracy deducible from the quieſcence 
of the aphelion points. For a very ſmall aberration 
from the reciprocal duplicate proportion would pro- 
duce a motion of the apſides, ſenſible in every fingle 
revolution, and in many of them enormouſly great. 

Proe. III. The force by which the moon is retain- 
ed in its orbit, tends towards the earth; and is reci- 
procally as the ſquare of the diſtance of its place from 
the centre of the earth. The former part of this pro- 
poſition is evident from phenom. 5. and theor. 2. ; the 
latter from phenom. 6. and theor. 2. or 3. It is alſo 
evident from the very ſlow motion of the moon's apo- 
gee ; which, in every ſingle revolution, amounting but 
to 39 3“ in conſequentia, may be neglected; and this 
more fully appears from the next propoſition. 

Proe. LV. The moon gravitates towards the earth, 
and by the force of gravity is continually drawn off 
from a rectilinear motion, and retained in its orbit. — 
The mean diſtance of the moon from the earth in the 
ſyzigies in ſemidiameters of the latter, is about 605%. 
Let us aſſume the mean diſtance of Co ſemidiameters in 
the ſyzigies; and ſuppoſe one revolution of the moon 
in reſpect of the fixed ſtars to be completed in 27d 55. 
43', as aſtronomers have determined; and the circum- 
terence of rhe earth to amount to 123,249,600 Paris 
feet. Now, if we imagine the moon, deprived of all 
motion, to be let go, ſo as to deſcend towards the 
earth with the impulſe of all that force by which it is 
retamed mits orbit, it will, in the ſpace of one minute 
of time, deſcribe in its fall 153 Paris feet. For the 
verſed fine of that arc which the moon, in the ſpace 
of one minute of time, deſcribes by its mean motion 
at the diſtance of 60 femidiameters of the earth, is 
nearly 15,', Paris feet; or more accurately, 15 feet 
1 inch and one line. Wherefore ſince that force, in 
approaching to the earth, increaſes in the recipro- 
cal duplicate proportion of the diſtance ; and, upon 
that account, at the ſurſace of the carth is 60 x 60 
times greater than at the moon; a body in our re- 


gions, falling with that force, oaght, in the ſpace of 


one minute ef time, to deſcribe 6ox$X 15 ', Paris 
feet; and in the ſpace of one ſecond of time to de- 
ſcribe 15 of thoſe feet; or, more accurately, 15 feet 
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1 inch, 1 line 3. And with this very force we actually 
find that bodies here on earth do really deſcend.—- 
For a pendulum oſcillating ſeconds in the latitude of 
Paris, will be three Paris feet and 84 lines in length, 
as Mr Huygens has obſerved. And the ſpace which 
a heavy body defcribes by talling one ſecond of time 
is to half the length of the — in the duplicate 
ratio of the circumference of the circle of its diame- 
ter ; and is therefore 15 Paris feet, 1 inch, 1 line 3. 


And therefore the force by which the moon is retained 


gravity. 


in its otbit, becomes, at the very ſurface of the earth, 
equal 'to the force' of gravity which we obſerve in 
heavy bodies there. And therefore (by rule 1. and 
2.) the force by which the moon is retained in its or- 
bit is that very Came force which we commonly call 
For were gravity another force different 
trom that, then bodies deſcending to the earth with 
the: joint impulſe of both forces, - would fall with a 
double velocity, and, in the ſpace of one ſecond of 
time, would deſcribe 30 4 Paris feet: altogether a- 
gainſt experience. 

he demonſtration of this propoſition may be more 
diffuſely explained after the fullowing manner. Sup- 
poſe ſeveral moons to revolve about the carth, as in 
the ſyſtem of Jupiter or Saturn, the periodic times cf 
thoſe moons would (by the argument of induction ) 
obſerve the ſame law which Kepler found to obtain 
among the planets ; and therefore their centripetal for- 
ces would: be reciprocally as the ſquares of the diſtances 
from the centre of the earth, by Prop. I. Now, if 
the loweſt of theſe were very ſmall, and were ſo near 
the earth as almoſt to touch the tops of. the higheſt 
mountains, the centripetal force therecf, retaining it 
in its orbit, would be very nearly equal to the weights 
of any terreſtrial bodies that thou!d be found upon 
the tops of theſe mountains; as may be known from 
the foregoing calculation. Therefore, if the ſame little 
moon ſhould be deſerted by its centrifugal force that 
carries it through its orbit, it would deſcend to the 
earth; and that with the ſame velocity as heavy bo- 
dies do actually deſcend with upon the tops of thoſe 
very mountains, becauſe of the equality of forces that 
oblige them both to deſcend. And it the force by 
which that loweſt moon would deſcend were diflerent 
from that of gravity, and if that moon were to gravi- 
tate towards the earth, as we find terreſtrial bodies do 


on the tops of mountains, it would then deicend with 


twiee the velocity, as being impelled by both theſe 
forces conſpiring together. Therefore, fince both 
theſe forces, that is, the gravity of Þcavy bodies, and 
the centripetal forces of the moons, reſpe& the centre 
of the earth, and ate ſimilar and equal between them- 
ſelves, they will (by rule 1. and 2.) have the ſame 
cauſe. And therelore the force which retains the 
moon in its orbit, is that very force which we com- 
monly call gravity; becauſe otherwiſe, this little 
moon at the top of a mountain muſt either be with- 
out gravity, or fall twice as ſwiftly as heavy bo- 
dies uſe to do. | | 
Having thus demonſtrated that the moon is re- 
tained in its orbit by its gravitation towards the earth, 
it is eaſy to apply the ſame demonſtration to the 
motions of the other ſecondary planets, and of the 
primary planets round the ſan, and thus to ſhow that 
gravitation prevails throughout the whole creation ; af- 
ter which, Sir Ifaac proceeds to ſhow from from the 
Vor. XIII. | 
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ter or have different denſities in proportiontotheir bulks. 

Pos. V. All bodies gravitate towards every pla- 
net ; and the weights of bodies towards the ſame pla- 
net, at equal diſtances from its centre, are proportiona! 
to the quantities of matter they contain. 

It has been confirmed by many experiments, that 
all ſorts of heavy bodies (allowance being made for 
the inequality of retardation by ſome ſmall reſiſtance 
of the air) deſcend to the earth ſrom equal heights in 
equal times; and that equality of times we may di- 
ſtinguiſh to a great accuracy by the help of pendu- 
lums. Sir Ifaac Newton tried the thing in gold, ſil- 
ver, lead, glaſs, ſand, common ſalt, rus | water, and 
wheat. He provided two wooden boxes, round and 
equal, filled the one with wood, and ſuſpended an 
equal weight of gold in the centre of ofcillation cf the 
other. The boxes hanging by equal threads of 11 
feet, made a couple of pendulums, perfectly equal in 
weight and figure, and equally receiying the reſiſtance 
of the air. And placing the one by the other, he ob- 
ſerved them to play together forwards and backwards, 
for a long time, with equal vibrations. And there- 
fore the quantity of matter in the gold was to the 
quantity of matter in the wood, as the action of the 
motive force (or vis motrix) upon all the geld, to the 
action of the ſame upon all the wood; that is, as the 
weight of the one to the weight of the other. And the 
like happened in the other bodies. By theſe experi- 
ments, in bodies of the fame weight, he could mani- 
feſtly have diſcovered a difference of matter leſs than 
the thouſandth part of the whole, had any ſuch been. 
But, without all doubt, the nature of gravity towards 
the planets is the ſame as towards the earth. For, 
ſhould we imagine our terreſtrial bodies removed to the 
orb of the moon, and there, tegether with the moon 
deprived of all motion, to be let go, fo as to fall to- 
gether towards the earth; it is certain, from what we 
have demonſtrated before, that, in equal times, they 
would defcribe equal ſpaces with the moon, and of 
conſequence are to the moon, in quantity of matter, 
as their weights toits weight. Moreover, ſince the 
ſatellites of Jupiter perſorm their revolutions in times 
which cbſerve the ſeſquiplicate proportion of their di- 
ſtances fr: m Jupitcr's centre, their accelerative gravi- 
ties rowards Jupiter will be reciprocally as the ſquares 
of their diſtances from Jupiter's centre; that is, equal 
at equal diſtances. And therefore, theſe ſatellites, if 
ſuppoſed to fall towards Jupiter from equal heights, 
would deſcribe equal ſpaces in equal times, in like man- 
ner as heavy bodies do on ourearth. And by the ſame 
argument, if the circumſolar planets were ſuppoled to 
be let fall at equal diſtances from the ſan, they would, 
in their deſc nt towards the ſun, deſcribe equal ſpaces 
in equal times. But forces, which equally accelerate 
unequal bodies, muſt be as thoſe bodies ; that is to ſay, 
the weights of the planets towards the ſun muſt be as 
their quartities of matter. Further, that the weights 
of Jupiter and of his ſatellites towards the ſun are pro- 
portional to the ſeveral quantites of their matter, ap- 
pears from the exceeding regular motions of the ſatel- 
lites. For if ſome of thoſe bodies were more ſtrongly 
attracted to the ſun in proportion to their quantity of 
matter than others, the motions of the ſatellites would 
be diſturbed by that inequality of attraction. If, at 
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wards the ſun, with a force greater than Jupiter in pro- 
portion to his, according to any given proportion, 
ſuppoſe of 4 toe then the diſtance between the centres 
of the ſun and of the ſatellite's orbit would be always 
greater than the diſtance between the centres of the 
ſun and of Jupiter nearly in the ſubduplicate of that 
proportion. And if the ſatellite gravitated towards 
the ſun with a force lefs in the proportion of e to d, 
the diſtance of the centre of the ſatellite's orb from the 
ſun would be leſs than the diſtance of the centre of 
Jupiter's from the ſun in the ſubduplicate of the ſame 
pre portion. Therefore, if, at equal diſtances from the 
ſun, the accelerative gravity of any ſatellite toward 
the ſun, were greater or leſs than the accelerating gra- 
vity of Jupiter towards the ſun but by Js» or 
of the whole gravity ; the diſtance of the centre of the 
ſateVite's orbit from the ſun would be greater or leſs 
than the diſtance of Jupiter from the ſun by r part 
of the whole diſtance ; that is, by a fifth part of the di- 
ſtance of the utmolt ſatellite from the centre of Jupiter; 
an eccentricity of the orbit which would be very ſen- 
ble. But the orbits of the ſatellites are concentric to 
Jupiter ; therefore the accelerative gravities of Jupiter, 
und of all its fatellites, towards Ns ſun, are equal 
among themſelves. And by the ſame argument, the 
weight of Saturn and of his ſatellites towards the ſun, 
at equal diſtances from the ſun, are as their ſeveral 
quantities of matter; and the weights of the moon 
and of the earth towards the ſun, are either none, or 
accurately proportional to the maſſes of matter which 
they contain. 

Put further, the weights of all the parts of every 
planet towards any other planet are one to another, as 
the matter in the ſeveral parts. For if ſome parts gra- 
vitated more, others leſs, than in proportion to the quan- 
uty of their matter: then the whole planet according 
to the fort of parts with which it moſt abounds, would 
gravitate more or leſs than in proportion to the quantity 
of matter in the whole. Nor is it of any moment whe- 
ther theſe parts are external or internal. For if, as an 
mltance, we ſhould imagine the terreſtrial bodies with 
us to be raiſed up to the orb of the moon, to be there 
compared with its body: it the weights of ſuch bodies 
were to the weights of the external parts of the moon 
as to the quantities of matter in the one and in the other 
reſpectively, but to the weights of the internal parts 
in a greater or leſs proportion; then likewiſe the 
weights of thoſe bodies would be to the weight of the 
whole moon in a greater or leſs proportion; againſt 
what we have ſhewed above. 

Cox. 1. Hence the weights of bodies do not de- 
pend upon their forms and textures. For if the weights 
could be altered with the forms, they would be gi eat- 
er or leſs, according to the variety of forms in equal 
matter ; altogether againſt experience, 

Cor. 2. Univerſally, all bodies about the earth gra- 
vitate towards the earth; and the weights of all, at 
equal diftances from the earth's centre are as the quan- 
tities of matter which they ſeverally contain. This is 
the quality of all bodies within the reach of our expe- 
riments; and therefore (by rule 3.) to be affirmed of 
all bodies whatſoever. If ether, or any other body, 
were either altogether void of gravity, or were to gra- 


vitate leſs in proportion to its quantity of manter ; 
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then, becauſe (according to Ariſtotle, Des Cartes, and Newtonian 


others) there is no difference betwixt that and other 
bodies, but in mere form of matter, by a ſucceſſive 
change from form to form, it might be changed at laſt 


into a body of the ſame condition with thoſe which 


gravitate moſt in proportion to their quantity of mat · 
ter ; and, on the other hand, the heavieſt bodies, ac- 
quiring the firſt form of that body, might by de 
quite loſe their gravity. And therefore the weights 
would depend-upon the forms of bodies, and with thoſe 
forms might be changed; contrary to what was proved 
in the preceding corollary. 2 

Cor. 3. All mmm are not equally full. For if all 
ſpaces were equally full, then the ſpecific gravity of the 
fluid which fills the region of the air, on account of 
the ext: eme denſity of the matter, would fall nothing 
ſhort of the ſpecific gravity of quick-{ilver or gold, 
or any other the moſt denſe body; and therefore, nei- 
ther gold, nor any other body, could deſcend in air. 
For bodies do not deſcend in fluids, unleſs they are 
ſpecifically heavier than the fluids. And if the quan- 
tity of matter in a given ſpace can by any rarefaction 
9 what ſhould hinder a diminution to in- 

ity ? 

Cor. 4. If all the ſolid 


whafelt hefiexane of. 


the ſame denſity, nor can be rarefied without pores, 


a void ſpace or vacuum mult be granted. [By bodies 
of the ſame denſity, our author means thoſe whoſe viree 
inertiæ are in the proportion of their bulks, ] 

Pros. VI. That there is a power of gravity tend- 
ing to all bodies, proportional to the ſeveral quantities 
ot matter which they contain. | 

That all the planets mutually gravitate one towards 
another, we have proved before ; as well as that the 
force of gravity towards every one of them, conſidered 
apart, is reciprocally as the ſquare of the diſtance of 
places from the centre cf the planet. And thence it 
tollows, that the gravity tending towards all the pla- 
nets is proportional to the matter which they contain. 

Moreover, ſince all the parts of any planet A gra- 
vitate towards any other planet B, and the gravity of 
every part is to the gravity of the whole as the matter 
of the part to the matter of the whole; and (by law 3.) 
to every action correſponds an equal re- action: there- 
fore the planet Z will, on the other hand, gravitate to- 
wards all the parts of the planet 4; and its gravity 
towards any one part will be to the gravity towards 
the whole, as the matter of the part to the matter of 
the whole. 2, E. D. 

Cor. 1. Therefore the force of gravity towards any 
whole planet, ariſes from, and is compounded of, the 
forces of gravity toWards all its parts. Magnetic and 
electrie attractions afford us examples of this. For all 
attraction towards the whole ariſes {rom the attractions. 
towards the ſeveral parts. The thing may be eaſily un- 
deritood in gravity, if we conſider a greater planet as 
formed of a number of lefler planets, meeting together 
in one globe. For hence it would appear that the 
force of the whole muſt ariſe from the forces of the 
component parts. It if be objeRed, that, according 
to this law, all bodies with us mult mutually gravitate 
one towards another, whereas no ſuch gravitation any, 
where appears: it is anſwered, that, ſince the gravita- 
tion towards theſe bodies is to the gravitation towards 
the whole earth, as theſe bodies are to the whole earth, 


the grayitation towards them mult be far leſs than * 
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however, have now further elucidated this point.] 

Con. 2. The force of gravity towards the ſeveral 
equal particles of any body, is reciprocally as the ſquare 
of the diſtance of places from the particles, 


Pros. VII. In two ſpheres mateally gravitatin 
each towards the other, if the matter, in places on a! 


ſides round about and equidiſtant from the centres, is 
fſxmilar; the weight of either ſphere towards the other 
will 'be reciprocally as the ſquare of the diſtance be- 
tween their centres. 

For the demonſtration of this, ſee the Principia, 
book i. prop. 75. and 76. 

Cor. 1. Hence we may find and compare together 
the weights of bodies towards different planets. For 
the weights of bodies revolving in circles about pla- 
nets are as the diameters of the circles directly, and 
the ſquares of their periodic times reciprocally ; and 
their weights at the furfaces of the planets, or at any 
other diſtances from their centres, are (by this prop.) 
greater or leſs, in the reciprocal duplicate proportion 
of the diſtances. Thus from the periodic times of Ve- 
nus, revolving about the ſun, in 224d. 164b ; of the 
utmoſt circumjovialſatellite revolving about Jupiter, in 
16d. 16h; of the Huygenian ſatellite about Saturn 
in 15d. 224h; and of the moon about the earth in 
27d. Jh. 43'; compared with the mean diſtance of Ve- 
nus from the ſan, and with the greateſt helioceatric 
elongations of the outmoſt circumjovial ſatellite from 
Jupiter's centre, 8' 161; of the Huygeaian ſatellite 
from the centre of Saturn, 3' 4” ; and of the moon from 
the earth, 1003373 by computation our author found, 
that the weight of equal bodies, at equal diitances from 
the centres of the ſun, of Jupiter, of Saturn, avd of the 
earth, towards the ſun, Jupiter, Saturn, and the earth, 
were one to another as r. F , Tir and rage yr re- 
ſpectively. Then, becauſe as the diltances are increaſed 
or diminiſhed, the weights are diminiſhed or increaſed 
in a duplicate ratio; the weights of equal bodies to- 
wards the ſun, Jupiter, Saturn, and the earth, at the 
diſtances 10000, 997, 791, and 109, from their cen- 
tres, that is, at their very ſuperficies, will be as ooo, 
943, 529, and 435 reſpectively. 

Cor. 2. Hence likewiſe we diſcover the quantity of 
matter in the ſeveral planets. For their quantities of 
matter are as the forces of gravity at equal diſtances 
from their centres, that is, in the ſun, Jupiter, Saturn, 
and the earth, as I, To 57» rr and G TR reſpec- 
tively. If the parallax of the ſun be taken greater or 
leſs than 10” 30”, the quantity of matter in the earth 
muſt be augmented or diminiſhed in the triplicate of 
that proportion. 

Cor. 3. Hence alſo we find the denſities of the 
planets. For (by prop. 72. book 1.) the weights of 
equal and fimilar bodies towards ſimilar ſpheres, are, 
at the ſurfaces of thoſe ſpheres, as the diameters of the 
ſpheres. And therefore the denſities of diſſimilar 
ſpheres are as thoſe weights applied to the diameters 
of the ſpheres. But the ti ue diameters of the Sun, Ju- 
piter, Saturn, and the Earth, were one to another as 
10000, 997, 791, and 109 ; and the weights towards 
the ſame, as 10000, 943, 529, and 435 reſpectively; 
and therefore their denſities are as 100, 94+, 67, and 
400. The denſity of the earth, which comes out by 
this computation, does not depend upon the parallax 
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Newtonian full under the obſervation of our ſenſes, [The expe- 
ofophy riments with regard to the attraRion of mountains, 
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of the ſan, but is determined by the parall:x of the Newtonian 
moon, and therefore is here truly defined. The Sun dpd. 


thereſore is a little denſer than Jupiter, and Jupiter 
than Saturn, and th: earth four times denſer than the 
Sun; tor the Sun, by its great hea”, is kept in a ſort of 
a rarefied ſtate, The moon alſo is denſer than the 
earth. 

Cor. 4. The ſmaller the planets are, they are, c- 
teris paribus, of fo much the greater denſity, For ſo 
the powers of gravity on the:r ſeveral ſuriaces cone 
nearer to equality. They are likewile, ceteris paribui, 
of the greater denſity as they are nearer to the fun, 
So Jupiter is more denſe than Saturn, and the Earth 
than Jupiter, For the planets were to be placed at 
different diſtances from the ſun, that, according to their 
degrees of denſity, they might enjoy a greater or leſs 
proportion of the ſun's heat. Our water, if it werc 
removed as far as the orb of Saturn, would be con- 
verted into ice, and in the orb of Mercury would 
quickly fly away in vapour. For the light of the ſun, 
to which its heat is proportional, is ſeven times denſer 
in the orb of Mercury than with us: and by the ther- 
mometer Sir Iſaac found, that a ſevenfold heat of our 
ſummer - ſun will make water boil. Nor are we te 
doubt, that the matter of Mercury is adapted to its 
heat, and is therefore more denſe than the matter of 
our earth; ſince, in a denſer matter, the operations cf 
nature require a ſtronger heat. 

It is ſhown in the ſcholium of prop. 22. book 2. of the 
Princifia, that, at the height of 200 miles above the 
earth, the air is more rare than it is at the ſuperficies of 
the earth, in the ratio of 30 to 0,0000000000003999, 
or as 7 5000000000000 to 1 nearly. And hence the 
planet Jupiter, revolving in a medium of the fame den- 
ſity with that ſuperior air, would not loſe by the re- 
ſiſtance of the medium the 1000000th part of its mo- 
tion in 1000000 years. In the ſpaces near the earth, 
the reſiſtance is produced only by the air, exhalations, 
and vapours, When theſe are carefully exhauſted by 
the air-pump from under the receiver, heavy bodies 
fall within the receiver with perfect freedom, and with- 
out the leaſt ſenſible reſiſtance; gold itſelf, and the 
lighteſt down, let fall together, will deſcend with equal 
velocity ; and though they fall through a ſpace of four, 
ſix, and eight feet, they will come to the bottom at the 
ſame time; as appears from experiments that have 
often been made. And therefore the celeſtial regions 
being perfectly void of air and exhalations, the planets 
and comets meeting no ſenſible reſiſtance in thoſe 


ſpaces, will continue their motions through them fur 


an immenſe ſpace of time. 

NewrTox (Richard) D. D. the founder of Hert- 
ford college, is a man of whom we regret that we can 
give but a ſuperficial and rather a vague account. By 
one writer he is ſaid tu have been a 6 
gentleman ; by another, we are told that his father 
enjoyed at Lavendon Grange in Bucks a moderate 
eſtate, which is {till in the family, though he lived in 
a houſe of Lord Northampton's in Yardley-Chace, 
where in 1675 our doctot was born. All agree that 
the family from which he ſprung had long been re- 
ſpectable, though its fortunes had been much injured 
during the great rebellion. 

The ſubject of this article was edncated at Weſt- 
minſter ſchool, and from that foundation eleged to a 
ſtudentſhip of T Oxford. At what age 
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Newton. he was admitted into the univerſity we have no certain no engagement of a like nature, very readily. granted Newton. - 
Dr Newton's requeſt, by accepting his reſignation, and 


———- information ; but ia the liſt of graduates he is thus 
diflinguithed : * Newton (Richard,) Chriſt church, collating to the rectory Mr Saunders, who was the laſt 
M. A. April 12th 1701; B. D. March 18th 1707; of his curates, Upon a vacancy of the public ora- + 
Hart-hall, D. D. December 7th 1710.” He was tor's place at Oxford, the head of Hertford college of. 
appointed a tutor in Chriit-church as ſoon as he was of fered himſelf a candidate; but as the race is not al- 
the requiſite ſtanding in his college, and diſcharged ways to the {wilt nor the battle to the ſtrong, Dr 
the duties of tha: impertant office with honour to him · Digby Coates carried the point againſt him. He was 
telf and advantage to the ſociety of which he was a afterwards promoted to a canonry of. Chriſt church, 
member. From Oxford he was called (we know not but did not long enjoy it; for in April 1753 death 
at what preciſe period) into Lord Pelham's family to deprived the world of this excellent man in the 78th. 
ſuperintend the education of the late duke of New-, year of his age. | PBL AR 
He was allowed to be as polite a ſcholar, and as ac- 


calle and his brother Mr Pelham; and by both theſe. 
complithed a gentleman, as almoſt any of the age in 


illuſtrious perſons he was ever remembered with the 

molt affectionate regard. In 1710 he was by Dr, which he lived. Incloſeneſs of argument, and perſpi- 

Aldrich, the celebrated dean of Chriſt church, inducted, cuity of ityle, he had po ſuperior. Never was any: 
private pexſon employed in more truſts, nor ere truſts. 


principal of Hart-hall, which was then an appendage ; 
to Exeter college. From this ſtate of dependence ever diſcharged with greater integrity. He was a zeal- 
ous friend to religion, cke univerſity, the clergy, and 


. 
* 
* 


Dr Newton wreſted it againſt much oppoſition, eſpe - 


cially from the learned Dr Conybeare, afterwards 
dean of Chriſt-church and biſhop of Briſtol. In no 
conteſt, it has been obſerved, were ever two men 
more equally matched; and the papers that paſſed be- 
tween them, like Junius's letters, deſerved to be col - 
lected for the energetic beauty of their ſtyle and the 
ingenuity of their arguments. Dr Newton, however, 
proved ſucceſsful; and in 1740 obtained a charter, 
converting Hart-hall into Herttord college; of which, 
ud a conſiderable expence to himſelf, and with great aid 
ſrom his numerous friends, he was thus the founder 
and urit head. 

Though this excellent man was Mr Pelham's tutor, 
and, if report be true, had by him been more than 
once employed to furniſh king's ſpeeches, he never re- 
ceived the ſmalleſt preferment from his pupil when 
iirſt miniſter: and when that ſtateſman was aſked, 
why he did not place in a proper ſtation the able and 
meritorious Dr Newton? his reply was, How could 
I do it? he never aſked me.“ He was not, howeyer, 
neglected by ail the great. Dr Compton, biſhop of 
London, who had a jult ſenſe of his merits, had, at 
an ear'y period of his life, collated him to the rectory 
of Sudbury in the county of Northampton, which he 
held together with the headſhip or Hart-hall. He 
reſided for ſome years on that living, and diſcharged 
all the parts of his office with exemplary care and 
ftideli:y. Amongſt other particulars he read the prayers 
of the liturgy in his church at ſeven o'clock in the 
evening of every week-day (hay-time and harveſt 
excepted \, for the benefit of ſuch of his pariſhioners as 
could then aſſemble for public devotion. When he 
leſt the place, returning again to Oxford about 1724, 
he enjoined his curates to obſerve the ſame pious 
practice; and was ſortunate enough to have three ſuc- 
cellively who trode in the ſteps of their worthy principal, 
Being always an enemy to pluralities wich cure of 
ſouls, he exerted his utmoſt endeavours from time to 
time wich Dr Gibſon, Biſhop Compton's ſucceſſor in 
the ſee of Londen, for leave to reſign his reQory in 
favour of his curate. To the reſignation his lordthip 
could have no objection ; but being under ſome kind 
of engagement to confer the living on another, Dr 
Newton retained it himſelf, but beſtowed all the emo- 
uments npon works of charity in the parith, and cu- 
ates who ſo faithfully diſcharged their duty. Dr 


$he:lock, who ſucceeded Biſhop Gibſon, being under 


the poor; and ſuch was his liberality of ſentiment, that 
he admitted to his friendſhip every man, whatever, 
might be his religious creed, who was earneſtly em- 
ployed in the fame good works with himſelf—the 


promotion of virtue and unaffected piety. Of his works: 


we have ſeen only his . Theophraſtus, which was pub- 
liſhed after his death; and his Pluralities Indefen/ible ; 
but he publiſhed ſeveral other things during his life, 
and left a volume of ſermons prepared for the preſs at 
his death. ; 

NewToy (Thomas), late lord biſhop of Briſtol 
and dean of St Paul's, London, was born on the firſt 
of January 1704 His father, John Newton, was a 
conliderable brandy and cyder merchant, who, by his 
induſtry and integrity, having acquired what he 
thought a competent fortune, left off trade feveral 
years before he died. | 

He received the firſt part of his education in the free 
ſchool of Litchfield ; a ſchool which, the biſhop ob- 
ſerves with ſome kind of exultation, had at all times 
ſent forth ſeveral perſons ot note and eminence ; from 
Bithop Smaldridge and Mr Woolaſton, to Dr Johnſon 
and Mr Garrick. | 
From Litchfield he was removed to Wetminſter 
ſchoo!, in 1717, under the care of Dr Friend and Dr 
Nicoll. | 

During the time he was at Weſtminſter, there were, 
he obſerves, more young men who made a diſtinguiſh- 
ed figure afterwardsin the world, than perhaps at any 
other period, either before or ſince, He particularly 
mentions William Murray, the late carl of Mansfield, 
with whom he lived on terms of the higheſt friend{hip 
to the laſt. N | | 

He continued fix years at Weſtminſter ſchonl, five 
of which he paſſed in the college. He afterwards went 
to Cambridge, and entered at Trinity college. Here 
he conſtantly refided eight months at leaſt in every year, 
till he had taken his Backelor of Arts degree. Being 
choſen Fellow of his college, he came afterwards to 
ſettle in London. As it had been his inclination from 
a child, and as he was alſo deſigned for holy orders, 
he bad ſufficient time to prepare himſelf, and compaſed 
ſome ſermons, that he might have a ſtock in hand 
when he entered on the miniltry. His title for orders 
was his fellowſhip; and he was ordained deacon in 
December 4729, and prielt in the February following, 
by Biſhop Giblon, 4 Ait 
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At his firſt ſetting out in his office, he was curate 


A at $t George's, Hanover ſquare; and continued for 


ſeveral years aſſiſtant · preacher to Dr Trebeck. His firſt 
preferment was that of reader and afternoon- preacher 
at Groſvenor chapel, in South-Audley ſtreet. 

This introduced him to the family of Lord Tyrcon- 
nel, to whoſe fon he became tutor. 
this ſituation for many years, very much at his eaſe, 
and on terms of great intimacy and friendſhip with 
lord and lady Tyrconnel, (without fo much (ſays he) 
as an unkind word or a cool look ever intervening.” 

In the ſpring of 1744, he was, through the intereſt 
of the earl of Bath (who was his great friend and pa- 
tron, and whoſe friendſhip and patronage were re- 
turned by grateful acknowledgements and the warmeſt 
encomiums), preſented to the rectory of St Mary le 
Bow ; ſo that * was 40 years old before he obtained 
any living. 5 

At the commencement of 1745, he took his doctor's 
degree. In the ſpring of 1747 he was choſen lecturer 
of St George's, Hanover ſquare, by a moſt reſpectable 
veſtry of noblemen and gentlemen of high diſtinction. 
In Auguſt following he married his firit wife, the el- 
deſt daughter of Dr Trebeck; an unaffeted, modeſt, 
decent young woman, with whom he lived very happy 
in mutual love and harmony near ſeven years. | 

In 1749 he publiſhed his edition of Milton's Para- 
diſe Loſt, which (ſays he, verv modeſtly) it is hoped 
hath not been ill received by the public, having, in 
1775 gone through eight editions. After the Sep 
diſe Loſt, it was judged (ſays he) proper that Dr 
Newton ſhould alſo publiſh the Paradife Reguined, 
and other poems of Milton; but theſe things he 6 pes 
detained him from other more material ſtudies, though 
he had the good fortune to gain by them more than 
Milton did by all his works put together. But his 
greateſt gain (he ſays) was their firſt introducing him 
to the friendſhip and mtimacy of two fuch men as Bi- 
ſhop Warburton and Dr Jortin, whoſe works will 
ſpeak for them better than any private commendation. 

In 1754 he loſt his father, at the age of 83; and 
within a few days his wife, at the age of 38. This 
was the ſevereſt trial he ever underwent, and almoſt 
overwhelmed him. At that time he was engaged in 
writing his Diſſertations on the Prophecies ; and hap- 
Py it was for him: for in any affliction he never found 
a better or more effectual remedy than plunging deep 
into ſtudy, and fixing his thoughts as intenſely as he 
poſſibly could upon other ſubjects. The firſt volume 
was publiſhed the following winter; but the other did 
not appear till three years afterwards ; and as a reward 
tor his paſt and an incitement to future labours, he was 
appointed, in the mean time, to preach the Boyle's 
lecture. The biſhop informs us, that 1250 copies of 
the Diſſertations were taken at the firſt impreſſion, and 
1000 at every other edition: and “ though (ſays he) 
ſome things have been ſince publiſhed upon the ſame 
ſubjects, yet they ſtill hold up their head above water, 
and having gone through five editions, are again pre- 
pared for another. Abroad, too, their reception hath 
not been unfavourable, if accounts from thence may be 
depended upon.” They were tranſlated into the Ger- 
man and Daniſh languages; and received the warmeſt 
encomiums from perſons of learning and rank. 


In the ſpring of 1757, he was made prebendary of 
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Weſtminſter in the room of Dr Green, and promoted 1 aa | 


to the deanry of Saliſbury. In October following, 
he was made ſub-almoner to his majeſty. This he ow- 
ed to Bithop Gilbert. He married a ſecond wife in 
September 1761. She was the window of the Rev. 
Mr Hand, and daughter of John Lord: Viſcount Liſ- 
burn, In the ſame month he kiſſed his majeſty's hand 
for his biſhopric. 


In the winter of 1754, Dr Stone, the primate of 


Ireland, died. Mr Grenville ſent for Biſhop Newton, 


and in the moſt obligin 
tance of the primacy. i 
matter in his mind, he declined the offer. 

In 1768 he was made dean of St Paul's. His am- 
bition was now fully ſatisfied ; and he firmly reſolved 
never to aſk for any thing more. 

From this time to his death, ill health was almoſt h's 
conſtant companion, It was wonderful that ſuch a poor, 
weak, aw. flender thread as the bithop's lite, ſhould. 
be ſpun out to ſuch an amazing length as it really was. 
In the autumn of 1781 (uſually the molt favourable 
part of the year to him) he laboured under repeated 
illneſſes ; and on Saturday the gtk of February 1782, 
he began to find his breath much affected by the froſt. 
His complaints grew worſe and worſe till the Thurſ- 
day following, He got up at five o'clock, and was 
placed in a chair by the fire; complained to his wife 
how much he had ſuffered in bed, and repeated to 
himſelf that portion of the Pſalms, O my God, I 
cry unto thee in the day-time,” &c. & About ſix 
o' clock he was left by his apothecary in a quiet ſleep. 
Between ſeven and eight he awoke, and appeared ra 
ther more eaſy, and took a little refreſhment. He 
continued dozing till near nine, when he ordered his 
ſervant to come and dreſs him, and help him down 
ſtairs. As ſoon as he was dreſſed, he inquired the 
hour, and bid his ſervant open the ſhutter and look at 
the dial of St Paul's. The ſervant anſwered, it was up- 
on the ſtroke of nine. The biſhop made an effort to take 
out his watch, with an intent to ſet it; but ſunk down 
in his chair, and expired without a ſigh or the leaſt 
viſible emotion, his countenance ſtill retaining the 
ſame placid appearance which was ſo peculiar to him 
when alive. Of his numerous works, his Difſertations, 
on the Prophecies are by much the moit valuable. 
His learning was undoubtedly very conſiderable ; but 
he ſeldom exhibits evidence of a very vigorous mind. 
On one occaſion, indeed, he appears to have thought 
with freedom ; for we belicve he was the firſt digni- 
tary of the church of England who avowed his be- 
lief of the final reſtitution of all things to harmony 
and happineſs. 

NEWTYA, a port little known, on the coaſt be- 
tween Goa, the capital of the Portugueſe ſettlements 
in India, and the Engliſh ſettlement of Bombay. Mr 
Rennel conjectures it to be the Nitriat of Pliny ; near 
which the pirates cruiſed for the Roman ſhip. The ſame 
writer places i: near to 155 52 39” North Latitude, 
and 7316 30” Eaſt Longitude. 

NEXI, among the Romans, perſons free-born, who. 
for debt were reduced to a. ſtate of flavery. By the 
laws of the twelve tables it was ordained, that inſolvent 
debtors ſhould be given up to their creditors to be 
bound in fetters and cords, whence they were called 
Nexi ; and though they did not entirely loſe the rights. 


manner deſired his accep- 


aving maturely weighed the 


ok 


Nexi. 
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of freemen, yet they were often treated more harſhly 


than the ſlaves themſelves. If any one was indebted 
to ſeveral perſons, and conld net within ſixty days find 
a cautioner, his body according to ſome, but ac- 
cording to others his effects, might be cut in pieces, 
and divided among his creditors. This latter opinion 
ſeems by much the molt probable, as Livy mentions 
a law by which creditors had a right to attach the 
goods but not the perſons of their debtors. 
NEYTRECHT, a town of Upper Hungary, capital 
of a county of the ſame name, with a biſhop's ſee 
ſeated on the river Mitra, 40 miles north -calt of 
Preſburg. E. Long. 17. 49. N. Lat. 48. 28. 
NGAN-KING-FOU, a city of China, and capital 


of the weltern part of the province of Kiang-nan. + 


It is governed by a particular viceroy, who keeps a 
large garriſon in a fort built on the baaks of the river 
Yang-tſe-kiang. Its ſituation is delightful ; its com- 


-merce and riches render it very conſiderable ; and every 


thing that goes from the ſouthern part of China to 
Nanking muſt paſs through it. All the country be- 
Jonging to it is level, pleaſant, and fertile. It has 
under its juriſdiction only ſix cities of the third claſs. 

NGO-KIA, a Chineſe drug, of which the compo- 
ſition will no doubt appear as {ingular as the numerous 
properties aſcribed to it. In the province Chang * 
near Ngo-hien, a city of the third claſs, is a well, 
formed by nature, which is reckoned to be ſeverity 
ſeet in depth, and which has a communication, as the 
"Chineſe ſay, with ſome ſubterranean lake, or other 
large reſervoir. The water drawn from it is exceed- 
ingly clear, and much heavier than common; and if it 
be mixed with muddy water, it purifies it, and ren- 
ders it limpid, by precipitating all its impurities to the 
bottom of the veſſel. This water is employed in ma- 
king the ngo-kia, which is nothing elſe but a kind of 
glue procured from the ſkin of a black aſs. 

The animal is killed and flayed, and the {kin is ſteep- 
ed for five days in water drawn from this well. At 
the end of that time, it is taken out to be ſcraped and 
cleaned; it is afterwards cut into ſmall pieces, which 
Are boiled over a ſlow fire, in the fame kind of water, 
until it is reduced to a jelly, which is ſtrained, while 
warm, through a cloth, to free it from all the groſs 
matter which coul d not be melted. When this glue 
is cool, and has acquired a conſiſtence, it is formed 
into ſquare cakes, upon which the Chineſe imprint cha- 
racters and coats of arms, or the ſigns of their ſhops. 

This well is the only one of the kind in China; it 
is always ſhut, and ſealed by the governor of the place 
with his own ſeal, until the cuſtomary day of ma- 
king the emperor's glue. This operation generally 
laſts from che autumnal harveſt till the month of March. 


During that time, the neighbouring people and mer- 


chants treat for the purchaſe of the glue with thoſe 
who guard the well, and with the people who make 
it. The latter manufacture as much of it as they 
can, on their own account, with this difference, 
that it is not ſo pure, and that they are lets ſcrupulons 
in examining whether the aſs be fat, or of a very 
black colour: however, all the glue made here is as 
much eſteemed at Peking as that which the mandarins 
who are on the ſpot tranimit to court aud to their 
frieads. 


As this drug is in the greateſt requeſt, and as the 
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quantity of it made at Ngo-hien is not ſufficient to N 


ſupply the whole empire, there are not wanting 
who counterfeit it e!ſewhere, and who manufacture 


a ſpurious kind from the ſkins of mules, horſes, and 


camels, and ſometimes even from old boots: it is, 
however, very caſy to diſtinguiſh that which is ge- 
nuine; it has neither a bad ſmell nor a diſagreeable 
taſte when applied to the mouth; it is brittle and 
{riable, and 9746+ & of a deep black colour, ſometimes 
inclining to +» The qualities of the counterfeit 
kind are entirely different ; both its taſte and ſmell 
are diſagreeable, and it is viſcous and flabby even 
when made of he ſkin of a hog, which is that which 
imitaies the true kind the belt. 

The Chineſe attribute a great number of virtues to 
this drug. They aflure us that it difſo:ve, phlegm, fa- 
cilitates the play and elaſtici:y of the lungs, gives a 
free reſpiration to thoſe who breath with ifculey ; 
that it comforts the breaſt, increaſes the blood, ſtops 
dyſenteries, provokes urine, and ſtrengthens children in 
the womb. Without warranting the truth of all theſe 
properties, it appears, at leaſt, certain, by the teſtimony 
of tie miſſionaries, that chi, drug is ſerviceable in all 
diteaſes ot the lungs. 
of ſimples, and ſometimes in powder, but very ſeldom. 

NIAGARA, a fort of North America, which was 
taken by the Engliſh from the French 1759, and 
ceded to the United States of America, by the treaty 
of peace in 1783, but ſtill retained in poſſeſſion 
by the Britiſh Government, contrary to that treaty ; 
probably becauſe the fort in a manner commands 
all che interior parts of the continent; is a key to 
the north-weſtern territories of the United States; 
and is ſurrounded by Si Nations of Indians, with whom 
the Engliſh have been long in alliance. It is ſituated 
on a ſmall peninſula for med by the river Niagara as it 
flov's into the lake Ontario. About fix leagues from the 
fort is the greateſt cataract in the werld, known by 
the name of the Mat tall of Niagara. The river at 
this fall runs from SSE OO NNW; and the rock of 
the fall crofles it not in a right line, but forms a 
kind of figure like an hollow ſemicircle or horſe- 
ſhoe. Above the fall, in the middle of the river, is an 
iſland about 800 or loco feet long; the lower end of 
which is juſt at the perpendicular edge of the fall. 
On buth i:des of this iſland runs ali the water that 


comes from the lakes of Canada; viz. Lak: Superior, 


Lake Miſchigan, Lake Huron, and Lake Erie, which 
have jomelarge rivers that open themſelves into them, 
Before the water comes to this ifland, it runs but flow- 
ly compared vi h its m tion afterwards, when it grows 
the molt rapid in the world, run»ing with a ſurpriſing 
ſwiftceſs betore it comes to the fall. It is perfectly 
white, and in many places is thrown high up into the 
air. The wat.r that runs down on £ welt ſide is 
more rapid, in greater abundance, and whiter, than 
that on the eaſt fide ; and ſeems almoſt to outfly an 
arrow in ſwiftneſs. When vou are at the fall, and 
look up the river, ycu may ſee that the water is every 
where exceedingly ſteep, almoſt like the ſide cf an 
ill; but when you come to look at the fall itſelf, it 
is impoſſible to expreis the amazement it occaſions. 
The height cf it, as meaſured by mathematical inſtru- 
ments, is found to be exactly 137 feet; and when the 
water is come to the bottom, it jumps back to a very 
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great height in the air, The noiſe may be heard 
diſtance of 45 miles, but ſeldom further; nor 
can it be heard even at Fort Niagara, which is only 
ſix leagues diſtant, unleſs lake Ontario is calm. At 
that fort it is obſerved, that when they hear the noiſe 
of the fall more loud than ordinary, they are ſure that 
a north-calt wind will follow; which is the more ſur- 
priling, as the fort lies ſouth-weſt from the fall, At 
ſometimes the fall makes a much greater noiſe than at 
others: and this is held for an infallible fign of ap- 
proaching rain or other ba weather. 

From the place where the water falls there ariſes 
abundance of vapour like very thick ſmoke, inſomuch 
than when viewed at a diſtance you would think that 
the Indians had ſet the foreſts on fire, Theſe vapours 
riſe high in the air when it is calm, but are diiperſed 
by the wind when it blows hard. If you go into this 
vapour or fog, or if the wind blows it on you, it is 10 
penetrating, that in a few moments you will be as wet 
as if you had been under water. Some are of opinion 
that when birds come flying into this fog or ſmoke of 
the fall, they drop down and periſh in the water ; either 
becauſe their wings are become wet, or that the noiſe 
of the fall aſtonilhes them, and they know not where 
to go in the darkneſs: but others think that ſeldom 
or never any bird periſhes there in that manner: be- 
cauſe among the abundance cf birds tound dead be- 
low the fa'l, there are no other ſorts than ſuch as 
live and ſwim frequently in the water; as iwans, geeſe, 
ducks, water-hens, teal, and the like. And very 
often great flocks of them are ſeen going to deſtruc- 
tion in this maoner ; they ſwim in the river above the 


fall, and fo are carried down lower and lower by the 


water; and as water fowl commonly take great delight 
in being carried with the ſtream, they indulge them- 
ſelves in enjoying this pleaſure o long, till the ſwift- 
neſs of the water becomes ſo great, that it is no longer 
poſſible for them to riſe, but they are driven down the 


' Precipice and periſh. They are obſerved, when they 


draw nigh the fall, to endeavour with all their might 
to take wing and leave the water; but they cannot. 
In the months of September and Oftober ſuch abun- 
dant quantities of dead water-fowl are found every 
moruing below the fall, on the ſhore, that the garriſon 
of the ſort for a long time live chietly upon them. 
Beſides the fowl they find al. o ſeveral ſorts of dead 
fiſh, alſo deer, bears, and other animals which have 
tried to croſs the water above the fall; the larger 
animals are generally found broken to pieces. Jult 
below, a little way from the fall, the water is not ra- 
pid, but goes all in circles, and whirls like a boiling 
pot; which however does not hinder the Indians go- 
ing upon it in ſmall canoes a fiſhing; but a I: le ſur- 
ther, and lower, the other ſmaller falls begin. When 
you are above the fall, and look down, your head be- 
gins to turn: even ſuck as have been here numberleſs 
times, will ſeldom venture to look down, without at the 
ſame time keeping faſt hold of ſome tree with one 
hand. 

It was formerly thought impoſſible for any body 
living to come at the iſland that is in the middle of 
the tall; but an accident that happened about 50 
years ago made it appear otherwiſe. The hiſtory 
is this: Two Indians of the Six Nations went out 
from. Niagara fort to hunt upon an iſland that is in the 
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middle of the river, or ſtrait, above the great fall, on Niagara. 
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which there uſed to bz abundance of deer. They took 
ſome French brandy. with them from the fort, which 
they taſted ſeveral times as they were going over the. 
carrying-place ; and when they were in their canoe,, 
they took now and then a dram, and fo went along 
up the (trait towards the iſland where they propoſed. 
to hunt; but growing fleepy, they laid themſelves 
down in the canoe, which getting looſe drove back 
with the ſtream, farther and farther down till it came 


nigh that iſland that is ia the middle of the fall. Here 


one of them, awakened by the noiſe of the fall, cries. 
out to the other, that they were gone : Yet they tried. 
if poſſible to ſave life. This iſland was nigheſt, and 
with much working they got on {hore there. At 
firit they were glad; but when they had conſidered. 
every thing, they thought themſelves hardly in a bet- 
ter ſtate than if they had gone down the fall, ſince 
they had now no other choice, than either to throw 
themſelves down the ſame, or periſh with hunger. 
But bard neceſſity put them on invention. At the 
lower end of the iſland the rock is perpendicular, and. 
no water is running there. 
wood : they went to work then, and made a ladder 
or ſhrouds of the bark of the lind-tree (which is very 
tough and ſtrong) ſo long till they could with it reach. 
the water below ; one end of this bark ladder they 
tied fait to a great tree that grew at the fide of the 
rock above the fall, and let the other end down to the 
water. So they went down along their new invented 


ſtairs, and when they came to the bottom in the mid-- 


dle of the fall they reſted a little: and as the water 
next below the fall is not rapid, as before-mention- 
ed, they threw themſelves ont ivto it, thinking to 
ſwim on ſhore, 
of the fall is on one ſide of the iſland, the other on 
the other ſide. Hence it is, that the waters of the 
two cataracts running againſt each other, turn back 
againſt the rock that is juſt under the iſland. There- 
fore hardly had the Indians begun to ſwim, before 
the waves of the eddy threw them down with violence 
againſt the rock from whence they came. They 
tried it ſeveral times, but at laſt grew weary ; and by 
being often thrown againſt the rock they were much 
bruiſed; and the ſkin torn off their bodies in many 
places. So they were obliged to climb up ſtairs again 
to the iſland, not knowing what to do. After ſome 
time they perceived Indians on the ſhore, to whom 
they cried out, Theſe ſaw and pitied them, but gave 
them little hope or help; yet they made haſte down, 


to the fort, aed told the commandant where two of 


their brothers were. He perſuaded them to try all. 
poſſible means of relieving the two poor Indians; and: 
it was done in the following manner; 

The water that runs on the eaſt ſide of this iſland is 
ſhallow, eſpecially a little above the iſland towards the 
eaſtern ſhore. Ihe commandment cauſed poles to be 
made and pointed with iron, two indians took upon. 
them to walk to this iſland by the help of theſe poles, 
to ſaye the other poor creatures, or pertth themſelves. 
They took leave of all their friends, as if they were 

oing to death. Each had two ſuch poles. in his 
— 4 to ſet to. the bottom of the ſtream, to keep. 
them ſteady: and in this mannerreached the iſland; and: 
having given poles to the two poor Indians there, they, 
| all 


The iſland has plenty of 


We have ſaid before, that one part 
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Nisgara. all returned ſafely to the main land. Theſe two Indians 


(who in the abovementioned manner were firlt brought 
to this iſland ) were nine days on the iſland, and almoſt 
ready to ſtarve to death. Now ſince the road to this 
iſland has been found, the Indians go there often to 
kill deer, which have tried to croſs the river above 
the fall, and are driven upon it by the ſtream. On 
the welt ſide of this iſland are ſome ſmall iſlands or 
rocks, of no conſequence. The eaſt ſide of the river is 
almoſt perpendicalar, the welt fide more Coping. In 
för mer times, a part of the rock at the fall whic 

the welt fide of the ifland, hung over in ſuch a man- 


ner, that the water which fell perpendicularly from it 


left a vacancy below, ſo that people could go under 
between the rock and the water : but the prominent 
part ſme years ſince broke off and fell down. The 
breadth of the fall, as it runs in a ſemicircle, ts rec- 
koned to be about 3oo feet. The ifland is in the 
middle of the fall, and from it the water on each fide 
is almoſt the ſame breadth ; the breadth of the iſland 
at its lower end is about 100 feet. Below the fall 
in the holes of the rocks, are great plenty of eels, 
which the Indians and French catch with their hands 
without any other means. Every day when the ſun 
ſhines, you ſee here from ten o'clock in the morning 
to two in the afternoon, below the fall, and under 
you, where you ſtand at the ſide of the fall, a glo- 
rious rainbow, and ſometimes two, one within the 
other. The more vapours, the brighter and clearer 
is the rainbow. When the wind carries the vapours 
from that place, the rainbow is gone, but appears 
again as ſoon as new vapours come. From the fall 
to the landing above it, where the canoes from Lake 
Erie put aſhore (or from the fall to the upper end of 
the carrying-place), is half a mile. Lower the ca- 
noes dare not come, leſt they thould be obliged to 
try the fate of the two Indians, and perhaps with 
leſs ſucceſs. They have often found below the fall 
pieces of human bodies, perhaps drunken Indians, 
that have unhappily come down to the fall. The 
French ſay, that thay have often thrown whole 
great trees into ihe water above, to ſee them tumble 
down the fall: they went down with ſurpriſing ſwift- 
neſs, but could never be ſeen afterwards ; whence it 
was thought there was a bottomleſs deep or abyſs juſt 
under the fall. The rock of the fall conſiſts of a grey 
limeſtone. 

Having mentioned the Si Nations which live on the 
banks of the Niagra, we ſhall here, in addition to 
what we have ſaid elſe where (ſee AukR ICA, n“ 17.). 
iubjein a few particulars relative to thoſe nations, 
which, as they cem not to be well underitood even 
11 America, are probably {Ul leſs known in Europe. 
Ihe information which we have tn give was com- 
municated to the Royal Society of London by Mr 
Richard M'Caufland ſurgeon to the 8th regiment of 
toot, who, writing irom the belt authority, informs 
us, that each nation is divided into three tribes, of 
which he priacipal are called the Zart{-tribe, the aue, 
Tri e, and the bear-tri'e. | 

„ Iich tribe has two, three, or more chiefs, called 
farhers ; and this diſtin ion is always hereditary in 
the fanuly, but deſcends along the female line; for 
inſtance, if a chief dies, one ef his ſiſter's ſons, or one 
ot his own brothers, will be appointed to ſacceed 
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him. Ameng theſe no perference is given to prox Niagars: 
mity or primogeniture ; but the ſachem, during hi 


lifetime, pitches upon one whom he ſuppoſes to have 
more abilities than the reſt: and in this choice he 
frequently, though not always, conſults the princi- 
pal men of the tribe. If the ſucceſſor happens to be 
a child, the offices of the poſt are performed by ſome 
— friends until he is of ſufficient age to act him- 

ſelf. | | 

Each of theſe poſts of fachem has a name which 
is peculiar to it, and which never changes, as it is 
always adopted by the ſucceffor ; nor does the order 
of precedency of each of theſe names or titles ever 
vary. Nevertheleſs, any ſachem, by abilities and acti- 
vity, may acquire greater power and influence in the 
nation than thoſe who rank before him in point of 
precedency ; but this is merely temporary, and dies 
with him. 

Each tribe has one or two chief warriors ; which 
dignity is alſo hereditary, and has a peculiar name 
attached to it. 

Theſe are the only titles of diſtinction which are 
fixed and permanent in the nation; for although any 
Indian may by ſuperior talents, either as a counſel. 
lor or as a warrior, acquire influence in the nation, 
yet it is not in his power to tranſmit this to his fa- 
mily. 

The Indians have alſo their great women as well 
as their great men, to whoſe opinions they pay great 
deference; and this diſtinction is alſo hereditary in fa- 
miles. They do not fit in council with the ſachems, 
but have ſeparate ones of their own. - When war is 
declared, the ſachems and great women generally give 
up the management of public affairs into the hands 
of the warriors. It may however ſo happen, that a 
ſachem mzy at the ſame time be alſo a chief warrior. 

Friendihips ſeem to have been inſti:uted with a 
view towards ſtrengthening the union between the ſe- 
veral nations of the confederacy; and hence friends 
are called the finews of the Six Nations. An Indian 
haz therefore generally one or more friends in each 
nation. Beſides the attachment which ſubſiſts during 
the lifetime of the two friends, whenever one of 
them happens to be killed, it is incumbent on the 
ſurvivor to replace him, by preſenting to his family 
either a ſcalp, a priſoner, or a belt conſiſting of ſome 
thouſands of wampum : and this ceremony is perform- 
ed by every friend of the deceaſed. 

The purpoſe and foundation of war- parties, therefore, 
is in general to procure a priioner or ſcalp to replace 
the friend or relation ci the Indian who is the head 
of the party. Ar Indian who wiſhes to replace a 
friend or relation preſents a belt to his acquaintance : 
and as many as chooſe to follow him accept this belt 
and become his party. After this, it is of no con- 
ſequence whether he goes on rhe expedition or re- 
mains at home (as it otten happens that he is a child) 
he is (till conſidered as the head of the party. The 
belt he preſented to his party is returned fixed to the 
ſcalp or priſoner, and paiſes along with them to-the 
friends of the perſon he replaces. Hence it happens 
thit a war-party, returning with more ſcalps or pri- 
ſoners than the original intention of the party re- 
quired, will often give one of theſe ſupernumerary 
ſcalps or priſoners to another war- party whom they 
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meet going out; upon which this party, having ful- 
filled the purpoſe of their expedicion, will ſometimes 
return witliout going to war. 

NIC EA, (anc. geog.), the metropolis of Bithy- 
nia, ſituated on the lake Aſcanius, in a larg: and fer- 
tile plain; in compaſs 16 ſtadia: firſt built by Anti- 
gonus, the ſon of Philip, and thence called Anligo- 
ea ; aſterwards completed by Lyſimachus, who call- 
ed it Nicea, after his conſort the daughter of Anti- 
pater. According to Stephanus, it was originally a 
colony of the Bottizi, a people of Thrace, and called 
Ancore ; and afterwards called Mera. Now Nice in 
Aſia the Leſs *. Famous for the firſt general coun- 
eil -A ſecond Nicea, (Diodorus Siculus), of Cor- 
ſica,—A third, of the Hither India, (Arrian) ; fi- 
tuated on the weſt fide of the Hydaſpes, oppoſite 
to Buciphale, on the eaſt fide.—A fourth Nicea, 
a town of Liguria, at the Maritime Alps, on the 
eaſt ſide of the river Paulon near its month, which 
runs between the Varus and Nicza, (Mela). A 
colony of the Maſſilians, (Stephanus); the laſt town 
of Italy to the weſt. Now Nizza or Nice, capital 
of the country of that name on the Mediterranean. — 
A fifth, of Locris, (Strabo) ; a town near Thermo- 
pylæ ; one of the keys of that paſs. It ſtood on the 


Sinus Maliacus. 


* NICAISE (Claude), a celebrated antiquary in the 


17th century, was deſcended of a good family at Di- 
jon, where his brother was pro&tor-general of the 
chamber of accounts. Being inclined to the church, 
he became an ecclefiaſtic, and was made a canon in 
the holy chapel at Dijon; but devoted himſelf wholly 
to the ſtudy and knowledge ot antique monuments. 
Having laid a proper foundation of learning at home, 
he reſigned his canonry, and went to Rome, where he 
reſided many years; and after his return to France, 
he held a correſpondence with almoſt all the learned 
men in Europe. Perhaps there never was a man of 


letters who had ſo frequent and extenſive a commerce 


with the learned men of his time as the Abbe Ni- 
caiſe. This correſpondence took up a great part 
of his time, and hindered him from enriching the 
pub'ic with any large works; but the letters 
which he wrote himſelf, and thoſe which he re- 
ceived from others, would make a fine and curious 
Commercium Epiſtolicum. He publithed a Latin diſſerta- 
tion De Nummo Pentheo; An Explication of an Antique 
Monument found at Guienne, in the dioceſe of Aach; 
and A Diſcourſe upon the Form and Figure of the 
Syrens, which made a great noiſe, In this tract, 
following the opinion of Huet biſhop of Avranches, 
he undertook to prove that they vere in reality birds, 
and not fiſhes or ſea-monſters. He tranſlated into 
French, from the Italian, a piece of Bellori, containing 
a defcription of the pictures in the Vatican, to which 
he added, A Diſſertation upon the Schools of Athens 
and Parnaſſus, two of Raphael's pictures. He wre te 
allo a ſmall tract upon the ancient muſic; and died 
while he was labouring to preſent the public with the 
explanation of that antique inſcription, Minerve Ar- 
paliæ, which was found in the village of Velley, where 
he died in October 1701, aged 78. 


NICANDER of Coror uon, a celebrated gram- 


marian, poet, and phyſician, who lived about the 160th 


Olympiad, 140 years before Chriſt, in the reign of and honey.—“ * the 


Vor. XIII. 
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Attalus king of Pergamus, who overcame the Gallo- 
Greeks, he lived many years in Etolia, of which 
courtry he wrote a hiſtory, He wrote alſo many 
other works, of which only two are now remaining. 
The one is intitled Theriaca, deſcribing in verſe the 
accidents attending wounds made by venomous beaſts, 
with the proper remedies ; the other bearing the title 
of Alexipharmaca, wherein he treats pceticaily of 
poiſons and their antidotes. This Nicander is not to 
be confounded with Nicander of Thyatira. 

NICANDRA, in botany : A genus of the mo- 
nogynia order, belonging to the decandria claſs 
of plants; and in the natural method ranking under 
the zoth order, Contortz, The calyx is mono- 
phyllous and quadripartite : the corolla is monope- 
talous, tubulated, and parted into 10 /acinie:; the 
fruit is an oval berry, which is grooved longitudinally, 
and contains many: mall angular ſeeds. Of this there 
is only one ſpecies, the amara, a native of Guiana. 
The leaves and ſtalks are bitter, and uſed by the na- 
tives as an emetic and purge. 

NICARAGUA, a large river of South America, 
in a province of the ſame name, whoſe weſtern extremi- 
ty lies within five miles of the South Sea. It is fuil 
of dreadful cataracts, and falls at length into the 
North Sea. 

N1caraGuaA, a maritime province of South Ame- 
rica, in Mexico, bounded on the north by Honduras, 
on the eaſt by the North ſea, on the South. eaſt by 
Coſta Rica, and on the foutk-weſt by the South ſea ; 
being 400 miles in length from eaſt to weſt, and 120 
in breadth from north to ſouth. It is one of the moſt 
fruitful and agreeable provinces in Mexico, and is well 
watered with lakes and rivers. The air is wholeſome 
and temperate ; and the country produces plenty of 
ſugar, cochineal, and fine chocolate. One of the lakes 
is 200 miles in circumference, has an iſland in the 
middle, and, as ſome ſay, has a tide. Leon de Nica- 
ragua is the capital tewn. 

NICA RIA, an iſland of the Aredbipelago, between 
Samos ad Tine, about 50 miles in circumference. A 
chain of high mountains ruas through the middle, co- 
vered with wood, and ſupplies the country with ſprings. 
The inhabitants are very poor, and of the Greek com- 
munion; however, they have a little wheat, and a good 
deal of barley, figs, honey, and wax. 

NICASTRO, an epiſcopal town of Ita'y, in the 
kingdom of Naples, and in the Farther Calabria ; 
16 miles ſouth of Coſenza. E. Long. 15. 59. N. 
Lat 39. 15. 

NICE, an ancient, handiome, and conſiderable 
town on the confines of France an! Italy, and capital 
of a county of the fame name, with a ſtrong citadel, 
a biſhop's ſec, and a ſenate, which is a kind of a de- 
mocracy. It has been ſeveral times taken by the 
French, and laſt of all iz 1744, but reſtored after 
the treaty of Aix-la-Chapeile. It is very agreeably 
ſituated, four miles from the mouth of the river Var; 83 
miles S. by W. of Turin, and 83 eaſt of Aix. E. Long. 
6. 22. N. Lat. 43. 42. 

Nice, a county and provi-c* in the dominions of 
the duke of Savoy. The ivhabitants ſupply Genoa 
with a great deal of timber fer building ſhips : and 
carry on a great trade in lin:n-cloth, paper, oil wine, 
county of Nice be 


On 


this 


Nicandra 
l 
N:ce. 
— — 


Nice. 
— 


acdc conſidered it as a province 


and Pictu- 
reſque de- 


NIC 


this fide of the mountains, phers have always 
| 2 3 ſince they have 
So. to this beautiful part of Italy the river Vard 


or a weſtern limit, which is alſo the boundary of the 


ſcription of county, and flows into the ſea at a league diſtance 


the County 


of Nice. 


ſrom the capital. This province is partly covered 
by the maritime Alps ; and is bordered on the eait by 
Piedmont and the ſtates of Genoa; on the ſouth by 
the Mediterranean; on on the welt by the Vard ; and 
on the north by Dauphiny. Its length is about 20 
leagues of the country, which make about 36 Eng- 
liſh miles; its breadth is 16 leagues ;z and its popula- 
tion is about 120,000 ſouls. 

« The city of Nice is the capital, and the feat 
of the ſenate, the biſhopric, and government. It has 
become, within theſe few years, a delightful abode, 
by the number of ſtrangers who afſemble there in the 
winter, either to re-eſtabliſh their health, or to en- 
joy the mildneſs of the climate, and the beauty of the 
country, where an unceaſing verdure preſents eternal 
ſpring. 

Fe The town is ſituated on the ſea-ſhore, and is back- 

ed by a rock entirely inſulated, on which was for- 
merly a caſtle, much eſteemed for its poſition ; but 
it was deſlroyed in the year 1706 by Marechal Ber- 
wick, the garriſon being too thin to defend the extent 
of the works. There is a diſtinction between the 
old and the new town; this laſl is regular, the 
houſes are well built, and the ſtreets are wide. Its 
poſition is by the fide of the ſea, and it is terminated, 
on one ſide, by a charming terrace, which ſerves for 
a promenade. 

« Any perſon may live peaceably in this province, 
without fear of being troubled on point of faith, 
provided he conduct himſelf with decorum. The 
tow: has three ſuburbs. 1ſt, That of St John, which 
conducts to Cimier, about three leagues north from 
Nice, &c. The promen des this way are very de- 
lightſul, and may be enjoyed in a carriage. 2d, That 
of the Poudriere. 3d, That of the Croix de Mar re, 
of Marble Croſs, This ſuburb is new; and the Eng- 
lith almoſt all lodge in it, being very near the town. 
Ihe houſes age commodious, facing on one fide the 
great rcad which leads to France, and on the other 
a fice garden, with a proſpect of the ſea. All the 
houſes are ſeparate from each other: the company 
hire them for the ſeaſon, i. e. from October till May. 


Apartments may be had from 15 to 250 louis. The 


proprators cemmonly turnith linen, plate, &c. There 
are alſo in the towa very large and commodious 
houſes ; as well as the new road, which is epened from 
the town to the port, by cutting that part of the 
rock which inchned towards the ſea. The ſituation is 
delightful, and warmeſt in winter, being entirely co- 
n from the north wind, and quite open to the 
ſouth. | 

« The company is brilliant at Nice, and the 
amuſements ot the carnival are, in proportion to the 
ſize of the town, as lively as in any of the great ones 
in France. There is always an Italian opera, a con- 
ce:t and maſked ball, alternately ; and the company 
play rather high. 

„It is impoſſible to find a happier climate than 
Nice, both tor ſummer and winter. Reaumur's ther- 
mometer, in 1781, never fel more than three degrees 
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below the freezing point, and that only for two days: 
while at Geneva it ſell ten: and in the courſe of the 
winter of 1785 it fell only two degrees; while at Ge- 
neva it fell 15. The month of May is rarely ſo fine in 
France as February at Nice. The ſummer is not ſo hot 
as might be expected. The thermometer never riſes more 
than 24 degrees above temperate in the ſhade; and there 
is always an agreeable ſea-breeze from ten in the 
morning till ſun-ſet, when the-land breeze comes on. 
There are three chains of graduated mountains, the 
laſt of which confound their ſurnmits with the Alps; 
and to this triple rampart is owing the mild tempera- 
ture ſo ſenſibly different from the neighbouring parts. 


« The cultivation of the 1 is as rich as can be 


deſired. There are alternately rows of corn and beans, 
ſeparated by vines attached to different fruit trees, the 
almond and the fig; ſo that the earth being inceſſantly 
cultivated and covered with trees, olive, orange, ce- 
dar, pomegranate, laurel, and myrtle, cauſes the con- 
ſtant appearance of ſpring, and torms a fine contraſt 
with the ſummits of the Alps, in the back-gr ound, co- 
vered with ſnow.” 

Nice, an ancient town of Aſia, in Natolia, now called 
Tfnick, with a Greek archbithop's ſee. It is famous tor 

e general council aſſembled here in 325, which endea- 
voured to ſuppreſs the doctrines of Arius. It was for- 
merly a large, populous, and well-built place, and even 
now is not inconſiderable. See Isx1c. 

Ny c Creed, was compoled and eſtabliſhed, as a 
proper ſummary of the Chriſtian faith, by the council 
at Nice in 325 againſt the Arians.—It is alſo called the 
Conftantinopolitan Creed, becauſe it was conhrmed, with 
ſome few alterations, by the council of Coaltantinople 
in 381. See CREED, 

NICEPHORUS (Gregoras), a Greck hiitorian, 
was born about the cloſe of the 13th century, and 
flouriſhed in the 14th, under the emperors Androni- 
cus, John Palzologus, and John Cantacuzenus. He 
was a great favourite of the elder Andronicus, who 
made him librarian of the church of Conſtantinople, 
and tient him ambaſſador to the prince of Servia He 
accompanied this emperor in his mistortunes, and aſ- 
ſiſted at his death; after Which he repaired to the 
court of the younger Andronicu, where he ſeems to 
have been well received : and it is certain that, by his 
influence over the Greeks, that church was prevailed 
on to refuſe entering into any conference with the le- 
gates of pope John XXII. But in the diſpute which 
aroſe between Barlaam and Palamos, taking the part 
of the former, he maintained it zealouily in the coun- 
cil that was held at Conſtantinopꝭe in 1351, for which 
he was cait into priſon, and continued there till the re- 
turn of John Pa.zoiogus who releaſed him; after 
which he held a diſputation with Palamos, in the pre- 
ſence of that emperor. He compiled a hiſtory, which 
in 11 books contains all that paued trom 1204, when 
Conſtantinople was taken by the French, to the death 
of Andronicus Palæologus the younger, in 1341.— 
The beit edition ot this work is that of the Louvre, 
in Greek and Latin, in 1702. | 

NicseHorvs (Caliitus), a Greek hiſtorian, who 
flouritheu in the 14th century under the emperor An- 
dronicus Palzlogus the eider, wrote an eccletiſtical 
hiſtory in 23 books; 18 of which are ſtill extant, con- 
taining the tranſactions of the church from the 2 
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Chit to the death of the emperor Phocas in 610. 
We have nothing elſe but the arguments of the other 
five books from the commencement of the reign of 


; the emperor Heraclius to the end of that of Leo the 


Mount Athos, 


philoſopher, who died in the year 911. Nicephorus 
dedicated his hiſtory to Andronicus Palzologus the 
elder. It was tranſlated into Latin by John Langius; 
and has gone through feveral editions, the beſt of which 
is that of Paris, in 1630. 
NictrHorUsS 2 a prieſt and monk of 
ouriſhed in the 13th century. He 
refuſed the patriarchate of Conſtantinople, being fa- 
vourable to the Latin church, and more inclined to 
peace than any of the Greeks of his time. In this 
ſpirit he compoſed two treatiſes concerning The Pro- 
ceſſton of the Holy Ghoſt : one addreſſed to James patri- 
arch of Bulgaria, and the other to the emperor Theo- 
dore Laſcaris. In both theſe he refutes thoſe who 
maintain, that one cannot ſay the Holy Ghoſt pro- 
ceeds from the Father and the Son. Theſe two tracts 
are printed in Greek and Latin by Allatius, who, has 
alſo given us a letter written by Blemmidas on his ex- 
pelling from the church of her convent Marchelincs, 
miſtreſs of the emperor John Ducas. There are ſeve- 
ral other pieces of our author in the Vatican library. 
NICERON (Jobn Francis), was born at Paris in 
1613. Having finiſhed his academical ſtudies, with a 
ſacceſs which raiſed the greateſt hopes of him, he en- 
tered into the order of the Minims, and took the ha- 
bit in 1632; whereupon, as is ulual he changed the 
name given him at his bapti/m for that of Francis, the 
name of his paterval uncle, who was alſo a Minim, or 
Franciſcan, The inclination and taſte which he had 
for mathematics appeared early. He began to apply 
himſelf to that ſcience in his philoſophical ſtudies, and 
devoted thereto all the time he could ſpare from his 
other employments, after he had completed his ſtudies 


in theology. All the branches of the mathematics, 


however, did not equally engage his attention; he 
confined himſelf particularly to optics, and only learn- 
ed cf the reſt as much as was neceſſary for rendering 
him perfect in this. There remain ſtill, in ſeveral 
houſes wherein he dwelt, eſpecially at Paris, ſome ex- 
cellent performances, which diſcover his {kill in this 
way, and which make us regret that a longer lite did 
nat ſuffer him to carry it to that perfection which he 
deſired ; ſince one cannot help being ſurpriſed that he 
proceeded ſo far as he did, in the midit of thoſe occupa- 
tions and travels by which he was forced from it, durin 
the {hort ſpace of time which he lived. He hath himſelf 
obſerved, in the preface to his T haumaturgus Cplicus, that 
he went twice to Rome ; and that, on his return home, 
he was appointed teacher of theology. He was aſter- 


. wards chofen to accompany-father Francis de la Noue, 


vicar-general cf the order, in his viſitation of the con- 
vents throughont all France, But the eagerneſs of 
his paſſion tor ſtudy put him upon making the beſt of 
all the moments he had to ſpare for books; and that 
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wiſe economy furniſhed him with as much as ſatisfied Niceron. 
him. Being taken ſick at Aix in Provence, he died "V— 
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there Sept. 22. 1646, aged 33. He was an intimate 
acquaintance of Des Cartes. A liſt of his writings 
is inſerted below ( 4). 

Niceron (John Peter), ſo much celebrated on ac- 
count of his Memoirs of Men illuſtrious in the Republic 
of Letters, was born at Paris March 11. 1685, He 
was of an ancient and noble family, who were in very 
high repute about 1540. He ſtudied with ſucceſs in 
the Mazarine college at Paris, and afterwards at the 
college Du Pleſſis. In a ſhort time, reſolving to for- 
ſake the world, he conſulted one of his uncles, who 
belonged to the order of Bernabite Jeſuits. This uncle 
examined him; and, not diffdent of his election, in- 
troduced him as a probationer to that ſociety at Paris. 
He was received there in 1702, tcok the habit in 
1703, and made his vows in 1704, at the age of 19. 

After he had profeſſed himſcl, he was ſent to Mont- 
arges, to go through a courſe of philoſophy and theo- 
logy z thence he went to Loches in Touraine to teach 
thoſe ſciences. He received the prieſthood at Pcitiers 
in 1708, As he was not arrived at the age to aſſume 
this order, a diſpenſation, which is uncommon piety 
had merited, was obtained in his favour. The college 
of Montarges having recalled him, he was their pro- 
feſſor of rhetcric two years, and of philoſophy four. 
In ſpite of all theſe avocations, he was humanely 
attentive to every call and work of charity, and 
to the inſtruction of his fellow. creatures, many of 
whom heard him deliver out fit rules of conduct for 
them, not only from the pulpits of moſt of che churches 
within the province, but even from thoſe of Paris. — 
In 1716, his ſuperiors invited him to that city, that 
he might have an opportunity of following, with the 
more convenience, thoſe ſtudies for which he always 
had expreſſed the greateſt inclination. He not only 
underſtood the ancient but the modern languages; a 
circumſtance of infinite advantage in the compoſition 
of thoſe works which he has given to tbe public, and 
which he carried on with great afliduity to the time of 
his death, which happened, after a ſhort illneſs, July 8. 
1738, at the age of 53. His works are, 1. Le grand 
Febrifuge ; or, a Diſſertation to prove, that common wa- 
ter 1s the belt remedy in fevers, and even in the plaguz ; 
tranſlated from the Engliſh of John Hancock, mini- 
iter of St Margaret's, London, in 12mo. This little 
treatiſe made its appearance, amongſt other pieces re- 


g lating to this ſubjeR, in 1720; and was attended with 


a ſucceſs which carried it through three editions ; the 
lait came out in 1730, in 2 vols. 12mo, iniitled, 4 
Treatiſe on Common Water ; Paris, printed by Cavilier. 
2. The Voyages of Fobn Ouvington to Surat, and divers 
farts of Afia and Africa, containing the hiſtory of the 
revolution in the kingdom of Golconda, and ſome ob- 
ſervations upon filk-worms ; Paris 1725, 2 vols. 12mo. 
3. The Converſion of England ts Chriſtianity, compared 
with its pretended Reformation, a work tranſlated from 


G 2 the 


—ů 


| (4) Theſe are, 1. L' Interpretation des chiffres, ou regles pour bien entendre & expliqner ſacilemert toutes fortes des 


chiffres ſimpler, &c. 2. La perſpedtive curieuſe, ou magie artificielle des effets merveilleux d: P75 *tique, cateprique, & diop- 


trigue, This is only an ellay to the following work: 3. Thaumaturgus ofticus ; five, miranda optices, catopri- 
ces, & dieptrices, pars prima, &c. He intended to add two other parts, but was prevented by death. 
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Nicetas the Engliſh; Paris 1729, 8vo. 4. The Natural H though he publiſhed, in Latin and in Engliſh, no Nicholls, 
j of the Earth, tranſlated from the Engliſh of Mr Wood- fewer than 19 works in defence of Chriſtianity, and 
the doctrines and worſhip of the church of England, 


Nicao's. ward, by Monſ. Nogues, doctor in phyſicz with an 


anſwer to the objections of Dr Carmerarius ; contain- 
ing alſo ſeveral letters written on the ſame ſubject, and 
a methodical diſtribution of ſoſſils, tranſlated from the 
Engliſh by Neeron; Paris 1735, 4t0. 5. Memoirs of 
Men illuflrious in the Republic of Letters, with a critical 
account of their works; Paris, 14mo. The firſt vo- 
lume of this great work appeared in 17273 the others 
were given to the public in ſucceſſion, as far as the 
39th, which appeared in 1738. The 4oth volume was 
publithed after the death of the author, in 1739. 

NICETAS (David), a Greek hiſtorian, a native, as 
ſome relate, of Paphlagonia, who lived about the end 
of the gth century. He wrote The Life of St Ipna- 
fivs, patriarch of Conſtantinople, which was tranſlated 
into Latin by Frederick Mutius, biſhop of Termoli : 
he compoſed alſo ſeveral ae ay in honour of the 
apoſtles and other ſaints, which are inſerted in the laſt 
continuation of the Bibliotheca Patrum by Combeſis. 

Nickras (ſurnamed StrroNn), deacon of the 
church of Conſtantinople, cotemporary with Theo- 
phyla® in the 11th century, and afterwards biſhop of 
Heraclea, wrote a Catena uon the book of Fob, com- 
piled from paſſages of ſeveral of the fathers, which 
was printed at London in folio, 1637. We have al- 
ſo, by the ſame writer, ſeveral catenæ upon the Pſalms 
and Canticles, Baſil 1552 ; together with a Commen- 
tary on the poems of Gregory Nazianzen. 

NicetTas (Arhominates), a Greek hiſtorian of 
the 13th century, called Conzates, as being born at 
Chone, or Coloſſus, in Phrygia. He was employed 
in ſeveral conſiderable affairs at the court of Conſtanti- 
nople ; and when that city was taken by the French 
in 1204, he withdrew, with a young girl taken from 
the enemy, to Nice in Bithynia, where he married his 
captive and died in 1206. He wrote a Hiſtory, or 
Annals, from the death of Alexius Comnenus in the 
rear 1118, to that of Badouin in 1205, of which work 
we have a Latin tranſlation by Jerome Wolfius, printed 
at Baſil in 1557 ; and it has been inſerted in the body 
of the Byzantine Hiſtorians, printed in France at the 
Louvre. | 

NICHE, in architecture, a hollow ſunk into a wall, 
ſor. the commodius and agreeable placing of a ſtatue. 
The word comes from the Italian nechia, © ſea-ſhell ;”? 
in regard the ſtatue is here inclofed in a ſhell, or per- 
haps on account of the thell wherewith the tops of 
ſome of them are adorned. 

NICHOLS (William), ſon of John Nichols of 
Donington, in Bucks, was born in 1664. At what 
ſchool he was educated we have not been informed ; 
hut in 1679 he became a comm ner of Magdalene 
Hall, Oxford, whence he afterward: removed to Wad- 
ham College, and took the degree of bachelor of arts, 
Nov. 27, 1683.—In Ogober 1684, he was admitted 
probationer-fe!low of Merton College. At the com- 
mencement of 1688 he took his maſter's degree; and 
about the ſame time being admitted into orders, he 
became chaplain to Ralph carl of Montague, and was 
4a September 1791 preferred to the rectory of Selſey; 
near Chicheſter, in Suſſex, He was admitted B. D. 
July 2. 1692; and D. D. Nov. 29. 1695. Though 
his time was wholly devoted to piety aud fludy, and 


he was ſo totally overlooked, even by thoſe who pro- 


feſſed to be patrons of orthodoxy, that towards the 


cloſe of his lite we find him complaining to Robert 


earl of Oxford, that he was forced on the drudgery 
of being editor of Mr Seldon's books for a little 
money to buy other books, to enable him to carry on 
his liturgical tabours. He died in the beginning of 
the year 1712. Of his numerous publications, th 

which are moſt generally known are, A Conference with 


a Theiſt, in five parts, and A Comment on the Book of 


Common Prayer and Adminiſtration of the Sacraments, &c. 
A. volume of letters in Latin between him and Joblon- 
ſki, Oltervald, and Wetſtein, &c. was preſented, Oc- 
tober 28. 1712, by his widow to the archbiſhop of 


Canterbury ; and they are now preſerved among the 


valuable MSS. at Lambeth, n“ 676. 

NICHOLLS (Dr Frank), was born in London in 
the year 1699, His father was a barriſter at law, 
and both his parents were of good families in Corn- 
wall. After receivinge firſt rudiments of his edu- 
cation at a private ſchool in the country, where his 
docility and ſweetneſs of temper endeared him equally 


ofe 


to his maſter and his ſchool fellows, Frank was in 4 


few years removed to Weſtminſter, and from thence 
to Oxford, where he was admitted a commoner (or 
ſojourner) of Exeter college, under the tuition of Mr 
John Haviland, on March 4th, 1714. There he ap- 
plied himſelf diligently to all the uſual academical 
ſtudies, but particularly to natural philoſophy and po- 
lite literature, of which the fruits were moſt conſpi- 
cuous in his ſubſequent lectutes on phyſiology. Af- 
ter reading a few books on anatomy, in order to per- 


fe&t himſelf in the nomenclature of the animal parts 


then adopted, he engaged in diſſections, and then de- 
voted himlelf to the Kad ol nature, perfectly free and 
unbiaſſed by the opinions of others. 

On his being choſen reader of anatomy in that uni- 
verſity, he employed his utmoſt attention to elevate 
and illuſtrate a ſcience which had there been long de- 
preſſed and neglected; and by quitting the beaten 
track of former lecturers, and minutely inveſtigating 
the texture of every bowel, the nature and order of 
every veſſel, &c. he gained a high and a uſt reputa- 
tion. He did not then reſide at Oxford; but, when 
he had finiſhed his lectures, uſed to repair to London, 
the place of his abode, where he had determined to 
ſettle. . He had once an intention of fixing in Corn- 
wall, and for a ſhort time ꝓractiſed there with great 
reputation; but being ſoon tired of the fatigues at- 
tendant on that profeſion in the country, he returned 
to London, bringing back with him a great inſight, 
acquired by diligent obſervation, into the nature of the 
miliary fever, which was attended with the molt ſa- 
lutary effects in his ſubſequent? practice at London. 

About this time he reſolved to viſit the continent, 
partly with a view of acquiring the knowledge of men, 
manners, and languages; but chiefly to acquaiat him- 
ſelf with the opinions of foreign naturaliſts on his ſa- 
vourite ſtudy. At Paris, by converling freely with 
the learned, he ſoon recommended himſelf to their no- 
tice and eſteem. Winſlow*s was the only good ſyſtem 
of phyſiology at that time known in France, and Mor- 


gagni's. 


Nicholls. 
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gagni's and Santorini's of Venice in Italy, which Dr Ni- 


—— cholls likewiſe ſoon after viſited. On his return to Eng- 


land, he repeated his phyſiological lectures in London, 
which were much frequented, not only by ſtudents 
from both the univerſities, bat alſo by many ſurgeons, 
apothecaries, and others. Soon after, his new and 
ſucceſsful treatment of the miliary fever, then very 
prevalent in the ſouthern parts of England, added 
much to his reputation. In 1725, at a meeting of 
the Royal Sociery, he gave his opinion on the nature 
of aneuriſms, in which he diſſented from Dr Friend in 


bis Hiſtory of Phyſic. 


At the beginoing of the year 1728, he was choſen a 
fellow of the Royal Society, to which he afterwards 
communicated the deſcription of an uncommon diſor- 
der (publiſhed in the Tranſactions), viz. a polypus, 


_ reſembling a branch of the pulmonery vein (for which 


Tulpius bas ſtrangely miſtaken it), coughed up by an 
aſthmatic perſon. He alſo made obſervations (in the 
ſame volume of the Tranſactions) on a Treatiſe, by M. 
Helvetius of Paris, on the Lungs. Towards the end 
of the year 1729, he took the degree of doctor of 
phyſic at Oxford. At his return to London, he 
underwent an examination by the preſident and cen- 
ſors of the college of phyſicians, previous to his being 
admitted a candidate, which every practitioner mult be 
a year before he can apply to be choſen a fellow. Dr 
Nicholls was choſen into the college on June 26. 
1732; and two years after, being choſen Gulſtonian 
reader of Pathology, he made the ſtructure of the 
heart, and the circulation of the blood, the ſubje& of 
his lectures. In 1736, at the requeſt of the preſident, 
he again read the Gulſtonian lecture; taking for his 
ſubje& thoſe parts of the human body which ſerve for 
the ſecretion aud diſcharge of the urine; and the 
cauſes, ſymptoms, and cure, of the diſeaſes occaſioned 
by the ſtone. In 1739, he delivered the anniverſary 
Harveian oration, In 1743, he married Elizabeth, 
youngeſt daughter of the celebrated Dr Mead, by 
whom he had five children, two of whom died young. 
Two ſons and a daughter ſurvived him. In 1748, Dr 
Nicholls undertook the office of chirurgical leQurer, 
beginning with a learned and elegant diſſertation on 
the Anima Medica. About this time, on the death of 
Dr John Cuningham, one of the ele&s of the college, 
Dr Abraham Hall was choſen to ſucceed him, in pre- 
ference to our author, who was his ſenior, without 
any apparent reaſon. With a juſt reſentment, he im- 
mediately reſigned the office of chirurgical lecturer, 
and never afterwards attended the meetings of the fel- 
lows, except when buſineſs of the utmoſt importance 
was in agitation, 

In 1751, he took ſome revenge in an anonymous 
pamphlet, intitled «The Petition of the Unborn Babes 
to the Cenſors of the Royal College of Phyſicians of 
London;“ in which Dr Neſbit (Pocus), Dr Maule 
( Maulus), Dr Barrowby 1 principally, and 
Sir William Brown, Sir Edward Hulſe, and the Scots 
incidentally, are the objects of his fatire. 

In 1753, on the death of Sir Hans Sloane, Bart. 
in his 94th year, Di Nicholls was appointed to ſuc- 
ceed him as one of the king's phyſicians, and held that 
office till the death ot his royal maſter ir: 1760, when 
this moſt ſkilful phyſician was ſuperſeded with ſome- 
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thing like the offer of a penſion, which he rejected with 
diſdain. 

The cauſes, &c. of the nneommon diſorder of which 
the late king died, viz. a rupture of the right ventricle 


Nichollz 


| 
Nickel. 
— —ę— 


of the heart, our author explained in a letter to the 


earl of Macclesfield, preſident of the Royal Society, 
_ was publiſhed in the Philoſophical Tranſactions 
vol. 1. 

In 1772, to a ſecond edition of his treatiſe De 
Anima Medica, he added a diſſertation De motu cordis 
et ſunguinis in homine nato et non nato, inſcribed to his 
learned friend and coadjutor the late Dr Lawrence. 

Tired at length of London, and alſo deſirous of 
ſvperintending the education of his ſon, he removed 
to Oxford, where he had ſpent moſt agreeably ſome 
years in his youth. But when the ſtudy of the law 
recalled Mr Nicholls to London, he took a houſe at 
Epſom, where he paſſed the remainder of his life in a 
literary retirement, not inattentive to natural philoſo- 
phy, eſpecially the cultivation of grain, and the im- 
provement of barren ſoils, and contemplating alſo with 
admiration the internal nature ot plants, as taught 
by Linnæus. 

His couſtitution never was robuſt. In his youth, 
at Oxford, he was with difficulty recovered from a 
dangerous fever by the ſkill of Doctors Frampton and 
Frewen ; and afterwards at London he had frequently 
been afflicted with a catarrh, and an inveterate aſth- 
matic cough, which, returning with great violence at 
the beginning of the year 1778, deprived the world 
of this valuable man on January 7th, in the 8oth year 
of his age. | 

Dr Lawrence, formerly preſident of the college of 
phyſicians, who gratefully aſcribed all his phyſiologi- 
cal and medical knowledge to his precepts, and who, 
while he lived, loved him as a brother, and revered 
him as a parent, two years after printed, and gave to 
his friends, a few copies of an elegant Latin Lite of 
Dr Nicholls (with his head prefixed, a ſtriking like- 
neſs, engraved by Hall from a model of Goſſet, 1779); 
from which, through the medium of the Gentle- 
man's Magazine, the above particulars are chiefly 
extracted. 

NICIAS, a celebrated painter of Athens, flouriſh- 
ed about 322 years before the Chriſtian era; and was 
univerſally extolled for the great variety and noble 
choice of his ſubjects, the force and relievo of his fi- 
gures, his {kill in the diſtribution of the lights and 

adows, and his dexterity in repreſenting all ſorts of 
four-footed animals, beyond any malter ot his time. 
His moſt celebrated piece was thar of Tartarus or Hell, 
as it is deſcribed by Homer, for which king Plolemy 
the ſon of Lagus offered him 60 talents, or 11,2501. 
which he refuſed, an! generouſly preſented it to his 
own country. He was much eſteemed likewiſe by 


all his cotemporaries for his excellent talent in ſculp- 
ture. 


NICKEL, in chemiſtry and mineralogy, a ſub- 


ſtance claſſed among the ſemimetals, though ſeveral 
eminent chemiſts are of opimon that it is a compound; 
and Mr Bergman, who has made more experiments 
upon it than any other perſon, conjectures that it is 

a modification of iron. 
It was firſt obtained from an ore called Zu; fer- niclel, 
metimes 


Nic 1 


ſometimes grey coloured, but often of a reddiſh-yel- 


—v— low ; though ſeveral others are now diſcovered, * It 


had its name (fays Mr Bergman), and probably Rill 
retains it, from this circumſtance, that though it has 
the appearance of containing copper, not the ſmalleſt 
particle of that metal can be extracted from it, even 
by fire,” It was firſt mentioned by V. Hiema, in 
1694, in a book written in the Swediſh language, 
concerning the diſcovery of ores and other mineral 
ſubſtances. It is ſuppoſed by Henckel to be a ſpecies 
of cobalt, cr arſenic alloyed with copper. Cramer 
claſſes it with the arſenical or cupreous ores z though 
both they and all other chemiſts confeſs that they were 
never able to extra&t one particle of copper from it. 
Mr Cronſtedt, in the years 1751 and 1754, ſhowed 
by many accurate experiments that it contained a new 
ſemimeta], or at leaſt that a regulus different from all 
others was obtainable from its ore. This ore, called 
kupfer-nichel, or falſe copper as has already been ob- 
ſerved, is of a coppery lead colour, and almoſt always 
covered with a greeniſh-grey effloreſcence. It is 
(ſays Mr Fourcroy) very common at ae in 
Saxony, where it is often mixed with the grey ore of co- 
balt ; but it is diſtinguiſhed from it by its red colour.“ 
Mr Bergman, however, complains eatly of the Car- 
city of this mineral, ſo that he could hardly procure 
a quantity ſufficient to make experiments upon. Four. 
croy alſo tells us, that Mr Sage, having treated 
this ore with ſal-aramoniac, obtained iron, copper, and 
cobalt, and thinks that it is compoſed of theſe three 
metallic matters, together with arſenic. It likewiſe 
contains a ſmall proportion of gold, according to this 
chemiſt. It is proper to obſerve, that theſe reſults do 
not agree with thoſe of Mr Bergman; he is ſaid to 
have operated on the 4upfer-nicke! of Biber, in Heſſe, 
and of Allemont in Dauphiny. Mr Bergman himſelt, 
however, informs us, that he undertook his experi- 
ments expreſsly with a view to diſcover whether the 
theory of Mr Sage was juſt ; and that he operated 
moſtly on ſome regulus made by Mr Cronſtedt, and 
tound in the Suabian collection. 

&« Cronſtedt (ſays Mr NN aſſures us, that 
the metallic matter, called eit by the Germans, 
which is collected in the crucibles uſed in the melting 
of ſmalt, affords nickel. Mr Monnet thinks, that the 
ſpeiſs of the manufacture of Gengenback, 14 leagues 
trom Straſburg, is true nickel: and as the ore of co- 
balt made uſe of in that place to make ſmalt is very 
pure, he concludes, that nickel is neceſſarily a pro- 
duct of cobalt itſelf. But Mr Beaume has obtained 
nickel from almoſt all the ores of cobalt by means of 
ſulphur; it therefore ſeems, that the ore of cobalt, 
which is wrought at Gengenback, contains nickel not 
diſtinguiſhable by the eye, on account of the intimate 
union of theſe two metallic matters.“ 

To obtain the regulus of nickel (ſays Mr Berg- 
man), the ore mult be firſt ſubjected to roaſting ; du- 
ring which 2 quantity of ſulphur and arſenic, greater 
or Teſs according to the nature of the ore, is expelled; 
ſo that it ſometimes loſes above half its weight, but 
frequently not above 0.3. 'This ore, though long and 
completely calcined, does not always acquire the ſame 
colour, but in general becomes greener in proportion 
as it is more rich. Sometimes (eſpecially if ſuffered to 
he at reſt) its upper ſurface is covered with green ve- 
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etations, ſomewhat of the form of coral, which are 
d and ſonorous, A double or triple quantity .. 
black flux is to be added to the roaſted powder, and 


the mixture well fuſed in a forge in an open crucible 
covered with common falt, in the uſual method. The 


veſſel being broken, a metallic globule is found at the 


bottom, the weight of which amounts to 0.1, '0.2, or 
at the moſt to 0.5 of the crude ore. The regulus thus 


obtained, however, is tar from being pure; for although. 


the roaſting be ever ſo violent and continued, yet 


a conſiderable quantity of ſulphur, but eſpecially ar- 


ſenic, ſtill remains concealed, excluſive of cobalt, and 
a great proportion of iron; which laſt is ſo generally 
prevalent, as to make the regulus magnetic : and this 
variety of heterogemeag$natter is the cauſe why the 
regulus varies much, not My in reſpect to its fracture, 
the poliſhed ſurface of which is either ſmooth or lamel- 
lated, but alſo in regard to its white colour, which is 
more or leſs yellow or red.” 

He has not been able to determine the properties of 
nickel when perfectly pure, as the continual preſence 
of iron in ſome reſpect obſcures them: From the cal- 
culations which he makes, however, Mr Bergman con- 
clades, that the ſpecific gravity of nickel is not leſs 
than 9.000 at the leaſt. If a ſmall portion of gold 


enter the compoſition, the greatneſs of the weight 


might thence be explained ; but though this metal is 
almoſt always abſent, yet 36 parts of it, 48 of iron, 
and one of copper, were formed by fuſion into a glo- 
bule, the ſpecific gravity of which was 8.8571, but 
was little ſoluble in nitrous acid; yet aſter lying about 
two hours in the acid, the gold was plainly to be ſeen, 
and with volatile alkali the menſtruum yielded nothing 


but a ferruginous brown precipitate, which in the fire 


put on the appearance of calcined iron. | 

The ſolutions of nickel in all the acids are green. 
The vitriolic ſcarcely attacks the regulus unleſs by 
evaporation to dryneſs. The nitrous acid, by the 
aſſiſtance of heat, diſſolves both the calx and the re- 
gulus ; as does likewiſe the marine acid, but ſlowly, 
and not without the aſſiſtance of heat. Acid of arſe- 
nic unites with the calx into a green ſaline maſs ; but 
with the regulus it ſeparates a ſa ine powder difficult 
of fuſion. Fluor acid diſſolves the calx with difficulty, 
and forms eryſtals of a diluted green colour. Acid of bo- 
rax ſcarce diſſolves nickel directly, but takes it up by 
a double electrive attraction. Vinegar forms with the 
calx ſpathoſe cryſtals of an intenſe green colour, which 
can ſcarce be decompoſed by acid of tartar. 'The 
ſaccharine acid converts beth regulus and calx into 
a white powder, not ealily ſoluble in water. Acid of 
phoſphorus attracts it but little. The acid of ants, 
by decoction or long digeſtion, attacks the newly 
precipitated calx; for the ſolution is green, and up- 
on evaporation yields cryſtals of a deep green eolour, 
hemiſpherical, formed of filaments diverging from a 
centre, and pellucid. They are not ſoluble in ſpirit 
of wine, and ſcarcely in water, unleſs it be acidulated. 
Lemon: juice ſeems not to act at all upon nickel. All 
the acids are deeply tinged by diffolving nickel; and 
this property belongs to the firlt regulus as well as 
that which is molt highly depurated. Volatile alkali 
diffelves it, and the ſolution is of a blue colour: 
the fixed alkali diſſolves it very ſparingly, and forms 
a yellow ſolution. 


Nickel 


Nickel. 


——— portion to its. purity, ſo that at laſt it requires 
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Nickel becomes the more difficult of fuſion, in pro- 


as t a heat for this purpoſe as malleable iron. It is 
eaſily melted with other metals, but its great ſcarcity 
has prevented this matter from being thoroughly in- 
veſtigated. It may, however, be obſerved, that the 
impure regulus cannot be united with ſilver, which muſt 
be attributed to the cobalt it contains; for when well 
freed from that metal, it eaſily unites in equal proper- 
tions with ſilver, and that without any remakable dimi- 
nution of the whiteneſs or ductility of the latter. This 
mixture, fuſed with borax, tinges it of an hyacinthine 
colour. Copper unites more flowly with depurated 
nickel, yielding a red and ductile metallic maſs, which 
tinges borax of a reddiſh hyacinthine colour. It pro- 
duces only a brittle maſs with tin; in which reſpe@ it 
differs from cobalt. It could not be amalgated with 
mercury by trituration. | | 
Nickel, when well depurated, does not eaſily part with 
its phlogiſton, or, in the language of the new nomen- 
clature, receive an acceſſion of Carbonne;forit only aſ- 
ſumes a brown colour, and that with great difficulty in 
the ordinary way of calcination in the aſſay furnace. By 
means of nitre, however, it is more completely dephlo- 
giſticated, and becomes green. The metallic calx, 
vitrited with borax, produces an hyacinthine tinge; 
which yet, if occaſioned by a regulus not well depu- 
rated, vaniſhes on continuing the fire, a flight blue 
tinge being produced by the addition of nitre : but 
a calx of well depurated regulus of nickel forms a per- 
manent colour. The calyx of nickel communicates alſo 
an hyacinthine colour to microco{mic falt ; which, by 
long-continued fuſion on charcoal, may indeed be 
weakened, but can hardly be quite diſcharged. On 
the addition of nitre it changes to a violet, but be- 
comes agiin hyacinthine on augmenting the quantity 
of microcoſmic ſalt. If the calx of nickel be added 
to ſaturation, the fuſed glaſs aſſumes a blood-colour ; 
but on being fuſed, becomes more and more yellow. 
Under the article CyzmisTRyY, n“ 1316, and in the 
preſent article, we have obſerved, that Mr Bergman 
conjectures nickel to be only a modification of iron. He 
examines, however, with great care, the opinion of o- 
ther authors, who ſuppoſe it to be compoſed of arſenic, 
copper, cobalt, and iron.—“ With reſpe& to arſenic 
(ſays he) we may very ſafely exclude it from the num- 
ber; as experiments thow that it may be eutirely expel- 
led. It cannot he doubted but that copper is preſent in 
ſme oras of nickel, and therefore may eaſily be mixed 
with the regulus; but the greater number are entirely 
without it. It is true that nickel is totally ſoluble in vo 
latile alkali, and that this ſolution is of a blue colour; 
but if this argument held good, there would be no- 
thing found here but copper; in which caſe very dif- 
ferent phenomena would take place from thoſe which 
are produced by nickel. The blue colour, produced 
both by copper and nickel, can no more prove their 
identity than the yellow colour produced both by gold 
and iron, when diſſolved in aqua regia, can prove the 
identity of theſe two metals. Nickel an ſ copper agree 
alſo in this property, that they are both precipitated 
from acids and from volatile alkali by iron ; but a 
conſtlerable dif rence appears in the manner in which 
this precipitation is accompliſh-1. When a poliſhed 


piece of iron is pu” into a ſolution of nickel, a yellow 
pellicle of the latter will by degrees adhere to it; but 


E 
this ſoon diſappears on touching, and grows black, un- Nickel. 
nearly leſs the acid be well ſaturated, or ſufficiently diluted —w——” 
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with water. A ſimilar precipitation is obſerved if zinc 
be made uſe of inſtead of iron; but in ſolution of cop- 
per ſo much dilated, that the precipitation on iron may 
be nearly ſimilar to that of nickel, zinc is immediate- 
ly covered with a cruſt of the colour of mountain 
raſs.“ 
An invincible ar t that cobalt is no eſſential 
ingredient in nickel is, that a ſolution of the latter in 
hepar ſulphuris is precipitated by the former. In the 
ſame way nickel tinging borax, or the microcoſmic 
ſalt, in the dry way, is thrown down by the addition 


of a proper quantity of copper: but this is not the 


caſe with cobalt. A remarkable difference likewiſe 
occurs with all the acids. 1. Cobalt tinges ail theſe 
menſtrua of a red colour, yielding cryſtals either of a yel- 
low or bluiſh red. But nickel produces ſolutions and 
coneretions of a fine green: it ſometimes happens, in- 
deed, that the red ſolutions yield greenith cryitals ; but 
this is to be attributed to nickel in ſmall proportion 
mixed with the cobalt. 2. Cobalt united with the ma- 
rine acid yields ſympathetic ink, but depurated nickel 
does not. 3. Cobalt, diſſolved in volatile alkali, affords 
a red ſolution, but nickel diſſolved in the ſame alkali 
is blue. 4. Cobalt does not, like nickel, ſeparate, on 
the addition of arſenical acid, a powdcr difficult of ſo- 
lation. Iron therefore only remains; and indeed, ſays 
Mr Bergman, there are many and weighty reaſons, 
which induce us to think that nickel, cobalt, and man- 
ganeſe, are perhaps to be conſidered in no other light 
than modifications of iron. 

1. Unequal portions of phlogiſton, united to the 
ſame iron, or, according to the new nomenclature, iron 
containing different proportions of car one, changes 
its qualities in a remarkable manner: for inſtance, how 
very much do the different kinds ot iron and ſteel differ? 
It is then to be obſerved, that nickel, cobalt, and 
manganeſe, whutever operations they may be ſubject- 
ed to, are ſo far from being deprived of iron, that, on 
the contrary they thereby become more du&til:, mag- 
netic, and reſractory. Again, the various colours 
which nickel, cobalt, and manganeſe exhibit, both by 
ſolution and by fire, are alſo exhibited by iron. Co- 
balt and manganeſe occaſion a red colour in acids, and 
the latter in glaſs; nickel and manganeſe cecation an 
hyacinthine colour when fuſed with borax ; a green 15 
produced in acids, by nickel, as alſo by its calx, and 
by manganeſe when long and ſtrongly calcined; and 
it often leaves behind a ſcoria of the ſame colour, if the 
reduction be perſormed with a faline flux. Laſtly, 
Cobalt occaſions a blue or rather violet colour in glais; 
and the fame is true of manganeſe diſſolved in axed, 
and of nickel in volatile, alkali. Iron exhibits all the e 
varieties; for the acids form with this metal ſolutions 
of a green colour as, long as it contains a certa'n quan- 
tity of phlogiſton; but in proportion to the dimmu- 
tion of this praciple, a yellow, red, or brownith red, 
colour is produced. It tinges glatis in the ſame man- 
ner green, yellow, black, or red. Expoſed to the fire 
for many hours together with nitre, blue, greeniſh 
blue, or greeniſh purple flowers, indeed are tranimitted 
through the crucib e; but an effloreſcence of the ſame 
ki dis produced y nitre alone, which, by long con- 


tinued fire penetrates the veſſels, and is decompoſed 


by tlie contact of the burning fuel, the alkal:ne efflo- 
| reſcences 
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Nickel, reſcences being made blue by the manganeſe, which is 
Nicobar. always preſent in the circumjacent aſhes; and theſe 


verge more to a green in proportion as the crocus mar- 
tis is more copious; beſides, iron itſelf is often found 
mixed with manganeſe. Hence therefore it appears, 
that the blue flowers which are expelled from nickel by 
means of nitre are the produce of manganeſe, as theſe 
impart to glaſs nothing of the cobalt colour; beſides, 
in the mineral kingdom, we find the nephritic ſtones, 
and many others of blue, yellow, red, and green co- 
lours, all proceeding from iron alone. 

The ores already mentioned, from which nickel has 
been obtained are as follow : | 

1. Mr Rinman aſſerts, that it has been found native 
in a mine of cobalt in Heſſe. It is very heavy, and of 
a liver colour or dark red. When pulveriſed, and roaſt- 
ed under a mufflle, it forms green excreſcences, and 
ſmokes ; but its ſmoke has no particular ſmell, nor can 
any ſublimate, either ſulphureous or arſenical, be 
caught. It is ſoluble in acids, and the ſolution is green, 
but a poliſhed iron plate diſcovers no copper. 

2. Aerated nickel is found in form of a calx, and is 
commonly mixed with the calx of iron ; in which caſe 
it has the name of niclel- ocbre. This is n, and is 
tound in form of flowers on &kupfer-nickel, It has been 
found in Sweden, without any viſible quantity of nickel 
in its compoſition, in clay which contained much 
ſilver. | 3 

3. Kupfer- nielel is of a reddiſh yellow bright colour, 
as has already been mentioned, and its texture is either 
uniform, granular, or ſcaly. It is bright when bro- 
ken, very heavy, and generally covered with a green- 
iſh efloreſcence. By calcination it loſes much of its 
ſulphur, and becomes green, forming fungous ramifi- 
cations Mr Raſpe inſormed M. Magellan, that nickel 
was ſound mineralized with ſulphurated iron and cop- 
per in a mine near Nelſtone in Cornwall. The fine 
grained and ſcaly kinds are found in looſe cobalt mines 
in the province of Helſingeland in Sweden, where they 
are of a lighter colour than in other countries, and 
huve often been confounded with the liver-coloured 
marcaſite. 

4. N ckel mineraliſed with the acid of vitriol is of 
a beautiful green colour, and may be extracted from 
the nickel-ochre, or green eſſioreſcences of kupter-nickel 
already mentioned. 

To the pr: perties of nickel al-eady mentioned, we 
may add that of its being conſtantly attracted by the 
magnet, and that not at all in proportion to the quan- 
tity of iron it contains; for the more it is purified from 
this metal, the more magnetical it becomes; and even 
acquires what: iron does not, viz. the properties of a 
true loadſtone. 

NICOBAR tsLaxDs, the name of ſeveral iſlands 
in Aſia, lying at the entrance of the gulph of Ben- 
gal. The largeſt of theſe iſlands is about 40 miles 
long and 15 broad, and the inhabitants are ſaid to be 
a harmleſs fort of people, ready to ſupply the ſhips that 
{top there with proviſions. The ſouth end of the great 
Nicobar is by Captain Ritchie placed in eaſt longitude 
94? 13' 20“; and we collect from Mr Rannel's Me- 
moir, that it is within the 12th degree of north la- 
titude. 

Of theſe iſlands very little that can be depended 
upon is known in Europe. Of the Northernmoſt, 
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which is called Carnicobar, we have indeed, in the ſe- Nicobar, 
cond volume of the Afiatic Reſearches, ſome intereſ. 
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ing information reſpecting both the produce and na- 
tural hiſtory of the country, and the manners of its 
inhabitants. The author of the memoir is Mr G. Ha- 
milton, who in his account of this iſland, ſays, It 
is low, of a round figure, about 40 miles in circum- + 
ference, and appears at a diſtance as if entirely cover- 
ed with trees ; however there are ſeveral well-cleared 
and delightful ſpots upon it. The foil is a black kind 
of clay, and marſhy. It produces in great abundance, 
and with little care, moſt of the tropical fruits, ſuch 
as pine-apples, plantains, papayas, cocoa-nuts, and 
areca · nuts; alſo excellent yams, and a root called 
cachu, The only four-footed annimals upon the iſland 
are, hogs, dogs, large rats, and an animal of the li- 
zard kind, but larger, called by the natives tlonqui ; 
theſe frequently carry off fowls and chickens. 'The 
only kind of poultry are hens, and thoſe not in great 
plenty. There are abundance of ſnakes of many dif- 
ferent kinds, and the inhabitants frequently die of 
their bites. The timber upon the iſland is of many 
ſorts, in great plenty, and ſome of it remarkably 
large, affording excellent materials for building or re- 
pairing ſhips. 

The natives are low in ſtature but very well made, 
and ſurpriſingly active and ſtrong : they are copper- 
coloured, and their features have a caſt of the Malay ; 
quite the reverſe of elegant. The women in particu- 
lar are extremely ugly. Che men eut their hair ſhort, 
and the women have ther heads ſhaved quite bare, 
and wear no covering but a ſhort petticoat, made of 
a ſort of ruſh or dry graſs which reaches half way 
down the * * This graſs is not interwoven, but 
hangs round the perion ſomething like the thatching 
of a houſe. Such of them as have received preſents 
of cloth petticoats from the ſhips, commonly tie 
them round immediately under the arms, "The men 
wear nothing but a narrow ſtrip of cloth about the 
middle, in which they wrap up their privitcs ſo tight 
that there hardly is any appearance of them. The ears 
of both ſexes are pierced when young; and by 
{queezing into the holes large plugs of wood, or hang- 
ing heavy weights of ſhells, they contrive to render 
them wide, and difagreeable to look at. "They 
are naturally diſpoſed to be good hamoured and 
gay, and are very fond of ſitting at table with Eu-. 
ropeans, where they eat every thing that is ſet be- 
fore them ; and they eat moſt enormouſly. They 
do not care much for wine, but will drink bumpers 
of arak as long as they can ſee. A great part of their 
time is ſpent in feaſting and dancing. When a fealt 
is held at any village, every one that choles goes 
uninvited, for they are utter ſtrangers to ceremony. 
At thoſe fealts they eat immenſe quantities of pork, 
which is their favourite food, Their hogs are re- 
markably fat, being fed upon the cocoa-nut kernel 
and ſea- water; indeed all their domeſtic animals, towls, 
dogs, &c. are fed upon the ſame. They have like- 
wite plenty of ſmall ſea-fiſh, which they ſtrike very dex- 
terouſly with lances, wading into the ſea about knee 
deep. They are ſure of killing a very ſmall fiſh at 
Io or 12 yards diſtance, They eat the pork almoſt 


raw, giving it only a haſty grill over a quick fire. 
They roaſt a fowl, by running a piece of wood thra' 
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it, by way of ſpit, and holding it over a briſk fire 
until the feathers are burnt off, when it is ready for 
eating, in their. taſte. They never drink water; 
only cocoa-nut milk and a liquor called foura, which 
oozes from the cocoa-nut tree after cutting off the 
young ſprouts or flowers. This they ſuffer to fer- 
ment before it is uſed, and then it is intoxicating ; to 
which quality they add much by their method of 
drinking it, by ſucking it ſlowly through a ſmall 
ſtraw. After eating, the young men and women, who 
are fancifully drefled with leaves, go to dancing, and 
the old people ſurround them {ſmoking tobacco and 
drinking foura. The dancers, while performing, ting 
ſome ot their tunes, which are far from wanting har- 
mony, and to which they keep exact time. Of muſical 
inſtruments they have only one kind, and that the 
ſimpleſt. It is a hollow bamboo about 25 feet long 
and three inches in diameter, along the outſide of 
which there is ſtretched from end to end a ſingle 
ſtring made of the threads of a ſplit cane, and the 
place under the ſtring is hollowed a little to prevent 
it from touching. This inſtrument is played upon in 
the ſame manner as a guitar, It is capable of pro- 
ducing but few notes; the performer however makes 
it ſpeak harmoniouſly, and generally accompanies it 
with the voice. | 

„ Their houſes are generally built upon the beach in 
villages of 15 or 20 houſes each: and each houſe 
contains a family of 20 perſons and upwards. Theſe 
habitations are raiſed upon wooden pillars about 10 
ſeet trom the ground ; they are round, and havin 
no windows, are like bee-hives, covered with thatch. 
The entry is through a trap-door below, where the 
family mount by a ladder, which is drawn up at night, 
This manner of building is intended to ſecure the 
houſes from being infeſted with ſnakes and rats; and 
for that purpoſe the pillars are bound round with a 
ſmooth kind of leaf, which prevents animals from be- 


ing able to mount; beſides which, each pillar has a 


broad round flat piece of wood near the top of it, 
the projecting of which effectually prevents the fur- 
ther progreſs of ſuch vermin as may have paſſed the 
leaf, The flooring is made with thin ſtripes of bam- 
boos, laid at ſuch diſtances from one another as to 
leave iree admiſſion for light and air; and the infide 
is neatly finiſhed and decorated with fiſhing lances, 
nets, &c. | 

„Ihe art of making cloth of any kind is quite un- 
known to the inhabitants of this iſland z what they 
have is got from the ſhips that come to trade in 
cocoa- nuts. 

They purchaſe a much larger quantity of cloth than 
i5 confumed upon their own iſland. This is intended 
tor the Choury market. Choury is a ſmall iſland to 
tne ſouthward of theirs, to which a large fleet of their 
boats ſails every year about the month of November, 
to exchange cloth for canoes; for they cannot make 
theſe themſelves. This voyage they perform by the 
help of the ſun and ſtars, for they know nothing of 
the compaſs. 

In tncir di ſpoſition there are two remarkable qua- 
lities. One is their entire neglect of compliment and 
ceremony; and the other, their averſion to diſhoneſty. 
A Carnicobarian travelling to a diſtant village, upon 


buſineſs or amuſement, paſſes through many towns in 
Vor. XIII. 
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his way without ſpeaking to any one; if he is hungry Nercobsr. 


or tired, he gocs into the neareſt houſe, and helps 
himſelf to what he wants, and ſits till he is reſted, 
without taking the ſmalleſt notice of any of the fa- 
mily unleſs he has buſineſs or news to communicate. 
Theft or robbery is ſo very rare amongſt them, that 
a man going out of his houſe never takes away his 
ladder or ſhuts his door, but leaves it open for any 
body to enter that pleaſes, without the lealt appre- 
henſion of having any thing ſtolen from him. 

Their intercourſe with ſtrangers is ſo frequent, that 
they have acquired in general the barbarous Portu- 
gueſe ſo common over India; their own language has 
a ſound quite different from molt others, their words 
being pronounced with a kind of ſtop, or catch in 
the throat, at every ſyllable. 

«© They have no notion of a God, but they believe 
firmly in the devil, and worſhip him from fear. In 
every village there is a high pole erected with long 
ſtriugs of ground-rattans hanging from it, which, it 
is ſaid, has the virtue to keep him at a diſtance. When 


they ſce any ſigns of an approachiag ſtorm, they 


imagine that the devil intends them a vitit, upon which 
many ſuperſtitious ce:emonies are performed. The 
people of every village march round their own boun- 
daries, and fix up at different diſtances ſmall ſticks 
ſplit at the top, into which ſplit they put a piece of 
cocoa-nut, a wilp of tobacco, and the leat of a cer- 
tain plant: whether this is meant as a peace offering 
to the devil, or a ſcarcrow to frighten him away, 
does not appear. 

«© When a man dies, all his live ſtock, cloth, hatchets, 
fiſhing-lances, and in ſhort every moveable thing he 
poſſeſied, is buried with him, and his death is mourn- 
ed by the whole village. In one view this is an cx- 
cellent cuſtom, ſeeing it prevents all diſputes about 
the property of the deceaſed amongſt his relations. 
His wife muſt conform to cuſtom by having a joint 
cut off from one of her fingers; and if ine retuſes 
this, ſhe muſt ſubmit to have a deep notch cut in one 
of the pillars of her houſe 

« I was once preſent at the ſuneral of an old woman. 
When we went into the houſe which had belonged 
to the deceaſed, we found it full of her female rela- 
tions ; ſome of them were employed in wrapping up 
the corple in leaves and, cloth, and others tearing to 
pieces all the cloth which had belonged to her. In 
another houſe hard by, the men of the village, with 
a great many others trom the neighbouring towns, 
were ſitting drinking /oura and ſmoking tobacco. In 
the mean time two {tout young fellows were buly 
digging a grave in the ſand near the houſe, Vihen 
the women had done with the corple, they ſet up a 
moſt hideous how}, upon which the people began to 
aſſemble round the grave, and ſour men went up into 
the houſe to bring down the bedy ; in doing this 
they were much interrupted by a young man, ion to 
the deceaſed, who endeavoured with all his might to 
prevent them, but finding it in vain, he clung round 
the body, and was carried to the grave along with 
it: there, after a violent ſtruggle, be was turned 
away and conducted back to the houle. The corpſe 


being now put into the grave, and the laſhings which 
bound the legs and arms cut, all the live-ſtock which 
had been the property of the deceaſed, conſiſting ol 
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Nicobar, about half a dozen hogs, and as many ſowls, was 
Nicodemus killed, and flung in above it; a man then approached 


with a bunch of leaves ſtuck upon the end of a pole, 
which he ſwept two or three times gently along the 
corpſe, and then the grave was filled up. During 
the ceremony, the women continued to make the 
molt horrible vocal concert imaginable : the men faid 
nothing. A few days afterwards, a kind of monu- 
ment was erected over the grave, with a pole upon it, 
to which long ſtrips of cloth of different colours were 
hung. 

Hupen is not known among them; and their 

uniſhment of adultery is not leſs ſevere than effectual. 

hey cut, from the man's offending member, a piece 
of the foreſkin proportioned to the frequent com- 
million or enormity of the crime. 

There ſeems to ſubſiſt among them a perfect equa- 
lity. A few perſons, from their age, have a little 
more reſpe& paid to them; but there is no appear- 
ance of authority one over another. Their fociety 
ſeems bound rather by mutual obligations continually 
conferred and received; the ſimpleſt and beſt of all 
ties.“ 

It is our wiſh to take all opportunities of laying 
beſore our readers every authentic fact which can 
throw light upon the philoſophy of the human mind. 
In this narrative of Mr Hamilton's reſpecting the na- 
tives of Carnicobar, there is however one circumſtance 
at which we ſtumble. It is known to the learned, 
that the philoſophers of Greece and Rome, as well 
as the magi of Perſia, admitted two ſelf-exiftent be- 
inge, a good and an evil (ſee Porvruzisu); but we 
never before read of any people who had no notion 
of a God, and yet firmly believed in the devil. We 
cou'd give inſtances of men worſhipping the evil prin- 
ciple from fear, and neglecting the worſhip of the 
benevolent princip'e, from a perſuaſion that he would 
do them all the good in his power without being 
bribed by ſacrifices and oblations; but this is the only 
inſtance of which we have ever heard, of a people 
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he enter a ſecond time into his mother's womb ?” To Nicod enn 


which Jeſus replied, * If a man be not born of water Nicolaitans. 
dom of y 


N1C 


and of the ſpirit, he cannot enter into the kin 
God. That which is born of the fleſh is fleſh, and 
that which is born of the ſpirit is ſpirit.” Nicodemus 
aſks him, „How can theſe things be?” Jeſus an- 
ſwered, © Are you a maſter of Iſrael, and are you ig- 
norant of theſe things? We tell you that we know, 
and you receive not our teſtimony, If you believe 
not common things, and which may be called earthly, 
how will you believe me if I ſpeak to you of heavenly 
things? Nobody has aſcended into heaven but the ſon 
of God, who came down from thence. And juſt as 
Moſes lifted np the brazen ſerpent in the wilder- 
neſs, ſo muſt the Son of Man be lifted up on high. 
For God fo loved the world that he has given his only 
ſon, ſo that no man who believes in him ſhall periſh, 
but fhall have eternal life.“ 

After this converſation Nicodemus became a diſ- 


ciple of Jeſus Chriſt ; and there is no doubt to be made, 


but he came to hear him as often as our Saviour came 
to Jeruſalem. It happened on a time, that the prieſts 
and Phariſees had ſent officers to ſeize Jeſus (John vii. 
45, &c.), who returning to them, made their report, 
that never man ſpoke as he did; to which the Phari - 
ſees replied, * Are you alſo of his diſciples? Is there 
any one of the elders or Phariſees that have believed 
in him ?” Then Nicodemus thought himſelf obliged 
to make anſwer, ſaying, © Does the law permit us 
to condemn any one before he is heard?“ Po which 
they replied, « Are you alſo a Gallilean? Read the 
ſrciptures, and you will find that never any prophet 
came out of Gallilee.” After this the council was diſ- 
miſled. At laſt Nicodemus declared himſelf openly a 
diſciple of Jeſus Chriſt (id. xix. 39, 40.), when he 
came with Joſeph of Arimathea to pay the laſt duties 
to the body of Chriſt, which they took down from the 
croſs, embalmed, and laid in a ſepulchre. 

We are told, that Nicodemus received baptiſm from 
the diſciples of Chriſt; but it is not mentioned whe- 


under the influence of religion, who had no notien of ther before or after the paſſion of our Lord. It is 


a Ged! As good is ar leaſt as apparent in the world 
as evil, it appears to us ſo very unnatural to admit an 
e / and deny a good principle, that we cannot help 
thinking that Mr Hamilton, from his ignorance of 
the language of Carnicobar, (which he 1 
to be different from moſt others), has not a perfect 
acquaintance with the religious creed of the natives; 
and that they believe in a 2 as well as in an evil 
principle, though they worthip only the latter, from 
2 perſuaſion, that to adore the former could be of no 
advantage either to him or to themſelves. 
NICODEMUS, a di'ciple of Jeſus Chriſt, a Jew 
by nation, and by ſect a Phariſee (John iii. 1. &c.) 
The ſcripture calls him a ruler of the Jews, and our 
Saviour gives him the name of a maſter of Iſrael. 
When our Saviour began to manifeſt himſelf by his 
miracles at Jeruſalem, at the firſt paſſover that he ce- 
lebrated there after his baptiſm, Nicodemus made no 
doubt but that he was the Meſſiah, and came to him 
by night, that he might learn of him the way of fal- 
vation. Jeſus told him, that no one could ſec the 
kingdom of heaven except he ſhould be born again- 
Nicodemus taking this in the literal ſenſe, made an- 
twer, © How can a man that is old be born again? Can 


who were expreſsly condemned by the Spirit of God 


added, that the Jews being informed of this, depoſed 
him from his dignity of ſenator, excommunicated him, 
and drove him from Jeruſalem : but that Gamaliel, 
who was his coufin-german, took him to his country 
houſe, and. maintained him there till- his death, when 
he had him buried honourably near St Stephen. There 
is ſtill extant an apocryphal goſpel under the name of 
Nicodemus, which in ſome manuſcripts bears the title 
of the Adt of Pilate. | 
NICOLAITANS, in church hiſtory, Chriſtian 
heretics who aſſumed this name from Nicholas of 


Antioch ; who, being a Gentile by birth, firſt em- 


braced Judaiſm. and then Chriſtianity ; when his zeal 
and devotion recommended him to the church of Je- 
ruſalem, by whom he was choſen one of the firſt dea- 
cons. Many of the primitive writers believe that Ni- 
cholas was rather the occaſion than the author of the 
infamous practices of thoſe who aſſumed his name, 


himſelf, Rev. ii. 6. And indeed their opinions and 
actions were highly extravagant and erimnal. They 
allowed a community of wives, and made no diſtinc- 
tion between ordinary meats and thoſe offered to idols. 
According to Euſebius, they ſubſiſted but a ſhort 

time ;, 
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their name, and that their hereſies paſſed into the ſect 
of the Cainites, 

NICOLAs (St), an iſland of the Atlantic Ocean, 
and one of the moſt conſiderable of thoſe of Cape 
Verde, lying between Santa Lucia and St Jago. It 
is of a triangular figure, and about 75 miles in 
length. 'The land is ſtony, mountainous, and bar- 
ren; but there are a great many goats in a valley 
inhabited by the Portugueſe. W. Long. 33. 35- 
N. Lat. 17. o. | 

NICOLE (Peter), one of the fineſt writers in 
Europe, was born at Chartres in 1625, of a conſpi- 
cuous family. - He adhered to the Janſeniſts ; and 
joined in the compoſition of ſeveral works with Mr 
Arnauld, whoſe faithful companion he was during the 
10 or 12 years of his retirement. He gave a Latin 
tranſlation of Paſcal's Provinciales, and added a com- 
mentary to them. One of his fineſt works is his Zfais 
de Morale. He wrote very ſubtilely againſt the Pro- 
teſtants. His treatiſe on the unity of the church is 
eſteemed a maſterly piece. He died at Paris in 1695, 
a ſew days after the publication of his treatiſe concern- 
ing the Quietiſts. He was well ſkilled in polite lite- 
rature. To him is aſcribed a collection of Latin epi- 
grams, and of Greek, Spaniſh, and Italian ſentences, 
which has borne ſeveral impreſſions, and has a learned 
preface to it. | 

NICOLO (St), the moſt conſiderable, ſtrongeſt, 
and beſt peopled of the iſles of Tremeti in the gulf of 
Venice, to the eaſt of St Domino, and to the ſouth of 
Capparata. It has a harbour defended by ſeveral 
towers; and a fortreſs, which is an abbey, with a ve- 
ry handſome church. E. long. 15. 37. N. Lat. 42. 7. 

NICOMEDES, the name of ſeveral kings of the 
ancient Bithynia. See Biravyx1A. 

Nicomepes I. had no ſooner taken poſſeſſion of his 
father's throne, before Chriſt 270, than, according to 
the cuſtom which has in all ages been too prevalent 
among the deſpots of the Eaſt, he cauſed two of his 
brothers to be put to death. The youngeſt, Zibceas, 
having ſaved himfelf by timely flight, ſeized on the 
coalt of Bithynia, which was then known by the 
names of Thacia, Thryniccia, and Thracia Afiatlica, 
and there maintained a long war with his brother. 
Nicomedes being informed that Antiochus Soter, _C 
of Syria, was making great preparations to attack 
him at the ſame time, called in the Gauls to his aſſiſt- 
ance ; and on this occaſion that people firſt paſſed in- 
to Aſia, —Nicomedes having with their aſſiſtance re- 
pulſed Antiochus, overcome his brother, and ac- 
quired the poſſeſſion of all his father's dominions, be- 
{towed upon them that part of Aſia Minor which from 
them was called G2/{-Grecia, and Gallatia, Having 
now No enemies to contend with, he applied himſelf to 
the enlarging and adorning of the city of Aſtacus, 
which he called after his own name Nicomedia. He had 
two wives, and by one of them he was perſuaded to 
leave his kingdom to her ſon, in preference to his el- 
der brothers; but when or how he died is not cer- 
tainly known. 

- Nicomeves II. The grandſon of the former, began 
his reign like him, by ſacrificing his brothers to his 
jealouſy, after having waded to the throne in the blood 
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Kicolas time; but Tertullian ſays, that they only changed 
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of Pruſias his father. 


thing worthy of this title, or even of notice, during. 
the whole time of his long reign. He was ſaccceded 
by his ſon. — 

Nicomevpes III. ſurnamed by Antiphraſis, Phi)op1- 
ter, becauſe he had murdered his father to get poſſet- 
fion of his crown. This monarch having entered into 
alliance with Mithridates the Great King of Pontus, 
invaded Paphlagonia ; and having ſeized on that coun- 
try, he attempted likewiſe to make himſelf maſter of 
Cappadocia. 'This country, however, was at that time 
ſubject to his powerful ally; who thereupon marching 
into Bichynia at the head of an army, drove Nico- 
medes from the throne, and raiſed his brother Socrate; 
to it in his room. The dethroned prince had recourle 
to the Romans, who expelled the uſurper, and reſtor- 
ed him to his hereditary dominions. For this favour 
they preſſed him, and at length prevailed upon him, 
contrary to his own inclination, and the opinion of his 
friends, to make inroads into the territories of Mithri- 
dates, with whom Rome wanted a ſubject of diſpute. 
The king of Pontus bore for ſome time the devaſta- 
tions committed by Nicomedes with great patience, 
that he might not ſeem to be the aggreſſor ; but 
at laſt he routed his army on the banks of the Am- 
nius, drove him a ſecond time from his dominions, 
and obliged him to ſeek for ſhelter in Paphlagonia, 
where he led a private life till the time of Sylla, who 
replaced him on the throne. He was ſucceeded by 
his ſon.— 

Nicomepts IV. who performed nothing which 
the many writers who flouriſhed in his time have 
thought worth tranſmitting to poſterity. As he 
died without iſſue male, he left his kingdom by his 
laſt will to the Romans, who reduced it to the form 
of a province. Salluſt, diſagreeing with the ancients, 
tells us, that Nicomedes leit a fon named Muſa or 
Mya, and introduces Mithridates as complaining of 
the Romans to Arſaces king of Parthia, for ſeizing on 
the kingdom of Bithynia, and excluding the ſon of a 
prince who had on all occaſions ſhown himſelf a ſteady 
friend to their republic. But this Muſa was the 
daughter and not the ſon of Nicomedes, as we are 
told in expreſs terms by Suetonius, Velleius Patercu- 
lus, and Appian. All we know of her is, that upon 
the death of her father the claimed the kingdom of 
Bithynia for her ſon, as the next male heir to the 
crown z but without ſucceſs, no motives of juice be- 
ing of ſuch weight with the ambitious Romans as t9 
make them part with a kingdom. 

NICOMEDIA (anc. geog.), metropolis of Bi- 
thynia, built by Nicomedes the grandfather of Pru- 
ſias. Situated on a point of the Sinus Aſtacenus, 
(Pliny) ; ſurnamed the Beautiful, (Athenzus) : the 
largelt city of Bithynia, (Pautanias), who ſays it was 
formerly called Afacus; though Pliny diſtinguiſhes 
Altacum and Nicomedia as different cities. Nicome- 
dia was very famous, not only under its own kings, but 
under the Romans: it was the royal reſidence of Dio- 
eleſian, and of Conſtantine while Conſtantinople was 
building, it we may credit Nicephorus. It is Qill c:.11:4 
Nicomedia, at the bottom of a bay of the Propontis in 
the Hither Afia. E. Long. 30. o. N. Lat. 41. 20. 
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He aſſumed the name cf Epi- Nicomedes, 
planes, or © the Illuſtrious,” though he perſormed no- N'comedia, 
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Nicomedus, It is a place of conſequence; carries on a trade in 


N:con, 
— — 


ſilk, cotton, glaſs, and earthen-ware, and is the ſee 
of a Greek archbiſhop. 

NICOMEDUS, a geometrician, famous on ac- 
count of the invention of the curve called conchoid, 
which is equally uſeful in reſolving the two problems 
of doubling the cube and triſecting the angle. It ap- 
pears that 4 lived ſoon after Eratoſhenes, for he ral - 
lied that philoſopher on the mechaniſm of his meſo- 
labe. Geminus, who lived in the ſecond century be- 
tore Jeſus Chriſt, bas written on the conchoid, though 
Nicodemus was always eſteemed the inventor of it. 
IThoſe who place him four or five centuries after Jeſus 
Chriſt muſt be ignorant of theſe facts, by which we 
are enabled to aſcertain pretty nearly the time in 
which he lived. 

NICON, a native of Ruſſia, was born in 1613, in 
a village of the government of Niſhnei Novogorod, of 
ſuch obſcure parents, that their names and ſtation are 
not tranſmitted to poſterity. He received at the bap- 
tiſmal font the name of Vilita, which afterwards, when 
he became monk, he changed to Nicom, the appella- 
tion by which he is more generally known. He was 
educated in the convent of St. Macarius, under the 
care of a monk. From the courſe of his ſtudies, 
which were almoſt ſolely direded to the Holy Scrip- 
tures, and the exhortations of his preceptor, he im- 
bibed at a very early period the ſtrongeſt attachment 
to a monaltic life; and was only prevented from fol- 
lowing the bent of bis mind by the perſuaſions and 
authority of his father. In conformity, however, to 
the wiſhes of his family, though contrary to his own 
inclination, he entered into matrimony z and, as that 
fate precluded him ſrom being admitted into a con- 
vent, he was ordained a ſecular prieſt. With his wife 
he continued 10 years, partly in the country and 
partly at Moſcow, officiating as a pariſh-prieſt, The 
loſs of three children, however, gave him a total diſ- 
guſt to the world; in conſequence of which, his wife 
was perſuaded to take the vei!, and he became a monk ; 
his retreat was in an ifland of the White Sea, and a 
kind of eccleſiaſtical etabliſhment was formed, as re- 
markall- for the auſterities of its rules as the ſituation 
was for its ſolitude. Ihere were about 12 monks, but 
they all lived in different cells. Such a ſyſtem com- 
bined with the molt gloomy ideas, occaſioned ſo much 
cloiſtered pride as tarniſhed his character, when he 
was afterwards called up to fulfil the duties of a pub- 
lic and exalted ſtation. Our limits do not permit us to 
be minute in our account cf his life ; we muſt therefore 
be contented with barely reciting general facts. Within 


leſs than the ſpace of five years, Nicon was ſucceſſively 


created archimandrite, or abbot of the Novoſpatſkoi 
convent, archbiſhop of Novogorod, and patriarch of 
Ruilia, That he was worthy of theſe rapid promo. 
tions, few will doubt who are acquainted with his 
character; ſor he was pollciied of very extraordinary 
qualities, ſuch as even his enemies allow and admire. 
His courage was undaunted, kis morals irreproach- 
able, his charity extenſive and exalted, his learning 
deep and comprehenſive, and his eloquence command- 
ing. When archbiſhop, he obtained the ref: of 
the mlabitants by his unwearied aſhduity in the diſ- 
charge of his truſt; and conciliated their affections by 
acts cf unbounded charity: Nor was he Jels conſpi- 
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cuous in the diſcharge of the office of patriarch, to 
which dignity he was appointed in 1652, in the 39th 


year of his age. 


Nor was he qply Ciſtinguiſhed in his own profeſſion, 


for he ſhone even as a ſtateſman. At length, how- 
ever, he fell a victim to popular diſcontents ; which 
misfortune, though he was far from deſerving it, was 
certainly the effect of imprudence. He abdicated the 
office of patriarch, which would otherwiſe have been 
taken from him, in July 1658, and bore his reverſe of 
fortune with heroic magnanimity: he returned to a cell, 
and commenced his former auſterities. His innocence, 
however, could not protect him from further malice: 
his enemies obtained him to be formally depoſed in 
1666. This degradation was followed by impriſon- 
ment, which was for ſome time very rigorous, becauſe 
he, conſcious of his own innocence, refuſed to accept 
pardon for crimes of which he was not guilty. In 
1676, however, he was removed to the convent of St 
Cyril, and enjoyed perfect liberty. | 

Nicon ſurvived his depoſition 15 years. In 1681, 
he requeſted and obtained permiſſion to return to the 
convent of Jeruſalem, that he might end his days in 
that favourite ſpot; but he expired upon the road 
near Yaroſlaf, in the 66th year of his age. His re- 
mains were tranſported to that convent, and buried 
with all the ceremonies uſed at the interment of pa- 
triarchs. 

NICOPOLI, a town of Turkey in Europe, and in 
Bulgaria, famous for being the place where the firſt 
battle was fought between the Turks and Chriſtians 
in 1396, and where the latter were defeated with 
the loſs of 20,000 men. E. long. 25. 33. N. lat. 


46. 

NICOSIA, the capital of the ifland of Cyprus, 
where a Turkiſh baſhaw reſides. It is delightfully 
ſituated between the mountains of Olympus and a 
chain of others; and was formerly well fortified by the 
Venetians ; but the works are now in ruins. It is 
about 31 miles in circumference ; and there are plan- 
tations of olives, almonds, lemons, oranges, mulber- 
ries, and cyprels-trees, interſperſed among the houſes, 
which give the town a delightful appearance. 'The 
church of Sancta Sophia is an old Gothic ſtructure, 
which the Turks have turned into a moſque, and de- 
ſtroyed the ornaments. It is 100 miles weſt of Tri- 
E. Long. 34. 
45. N. Lat. 34. 54 

NICO T (John), lord of Villemain, and maſter of 
requeſts of the French king's houſehold, was born at 
Nimes, and was ſent ambaſſador to Portugal in 1559; 
whence he brought the plant which, from his name, 
was called Nicotiana, but is now more generally known 
by the name of T:bacco. He died at Paris in 1603. 
He wrote a French and Latin dictionary in folio; a 
treatiſe on navigation ; and other works. 

NICOTIANA, TOBACCO, in botany : a genus of the 
monogynia order, belonging to the pentandria claſs of 
plants; and in the natural method ranking under the 
25th order, Luride. The corolla is funnel- ſhaped with 
a plaited limb; the ſtamina inclined; the capſule 
bivalved and bilocular. 
which the moſt remarkable is the #tabacum, or 
common tobacco-plant. This was firſt diſcovered in 
America by the Spaniards about the year 1550, and 

by 
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Nicon 
U 


Nicotiana. 


—_—__— 


. 


NIC [841 NIC 


Nicotiana. hy them imported into Europe. It had been uſed by 
the inhabitants of America long before ; and was called 
by thoſe of the iſlands yoli, and petun by the inhabitants 
of the continent. It was ſent into Spain from Tabaco, 
a province of Yucatan, where it was firſt diſcovered, 
and from whence it takes its common name. Sir 
Walter Releigh is generally ſaid to have been the firſt 
that introduced it into England about the year 1585, 

and who taught his countrymen how to ſmoke it. Dr 
Cotton Mather, however, (In his Chriſtian Philoſo- 
pher) ſays, that in the above year one Mr Lane car- 
ried over ſome of it from Virginia, which was the firſt 
that had ever been ſeen in Europe. Tobacco is com- 
monly uſed among the oriental nations, though it is 
uncertain by whom it was introduced among them. 
Conſiderable quantities of it are cultivated in the Le- 
vant, on the coaſts of Greece and the Archipelago, in 
Italy, and in the iſland of Malta. 

There are two varieties of that ſpecies of Nicotiana 
which 1s cultivated for common uſe, and which are 
diſtinguiſhed by the names of Oronoloe, and fevect- 
ſcented tobacco. They differ from each other only in 
the figure of their leaves; thole of the former bein 
longer and narrower than the latter. They are ta 
herbaceous plants, growing ere& with fine foliage, 
and riſing with a ſtrong ſtem from fix to nine feet high. 
The ſtalk, near the root, is upward of an inch dia- 
meter, and ſurrounded with a kind of hairy or velvet 
clammy ſubſtance, of a yellowiſh green colour. The 
leaves are rather of a deeper green, and growalternately 
at the diſtance of two or three inches from each other. 
They are oblong, of a ſpear-ſhaped oval, and ſimple; 
the largeſt about 20 inches long, but decreaſing in 
ſize as they aſcend, till they come to be only 10 inches 
long, and about half as broad. The face of the leaves 
is much corrugated, like thoſe of ſpinage when full 
ripe. Before they come to maturity, when they are 
about five or ſix inches long, the leaves are generally 
of a full green, and rather ſmooth ; but as they in- 
creaſe in ſize, they become rougher, and acquire a 
yellowiſh caſt. The ſtem and branches are terminated 
by large bunches of flowers colle&ed into cluſters, of 
a delicate red; the edges, when full-blown, inclining 
to a pale purple. They continue in ſucceſſion till the 
end of the ſummer ; when they are ſucceeded by ſeeds 
of a brown colour, and kidney-ſhaped. "Theſe are very 
ſmall, each capſule containing about 1000; and the 
whole produce of a fingle plant is reckoned at about 
350,000, "The ſeeds ripen in the month of September. 

Mr Carver informs us, that the Oronokoe, or, as 
it is called, the long Virginian tobacco, is the kind beſt 
ſuited for bearing the rigour of a northern climate, the 
ſtrength as well as the ſcent of the leaves being greater 
than that of the other. The feveet-ſcented fort flou- 
riſhes moit in a ſandy ſoil, and in a warm climate, 
where it greatly exceeds the former in the cel-rity of 
its growth; and 1s likewiſe, as its name intimates, 
much more mild and pleaſant, 

Culture. Tobacco thrives belt in a warm, kindly, rich 
ſoil, that is not ſubject to be over-run by weeds, In Vir- 
ginia, the ſoil in which it thrives belt, is warm, light, 
and inclining to be ſandy; and therefore, if the plant 
is to be cultivated in Britain, it ought to be planted 
in a ſoil as nearly of the ſame kind as poſſible. Ocher 
kinds of ſoil might probably be brought to ſuit it, by 


a mixture of proper manure; but we muit remember, 
that whatever manure is made uſe of, muſt be tho- 
roughly incorporated with the foil. The beſt ſitua- 
tion {or a tobacco plantation is the ſouthern declivity 
of a hill rather gradual than abrupt, or a ſpot that is 
ſheltered from the north winds : but at the ſame time 
it is neceſſary that the plants enjoy a free air; tor 
withcut that they will not proſper. 

As tobacco is an annual plant, thoſe who intend to 
cultivate it ought to be as careful as poſſible in the 


choice of the ſeeds; iu which, however, with all their 


care, they may be ſometimes deccived. The ſeeds 
are to be ſown about the middle of Aprile, or rather 
ſooner in a forward ſeaſon, in a bed prepared for this 
purpoſe of ſuch foil as has been already deſcribe, 
mixed with ſome warm rich manure. In a cold ſpring, 
hot-beds are moſt eligible for this purpoſe, and gar- 
deners imagine that they are always neceſſary: but 
Mr Carver tells us, that he is convinced, when the 
weather is not very ſeverc, the tobacco-ſeeds may be 
raiſed without doors; and for this purpoſe gives us the 
tollowing directions. 

Having ſown the ſeed in the manner above di- 
rected, on the leaſt apprehenſion of a froſt after the 
plants appear, it will be neceffary to ſpread mats over 
the beds, a little elevated from the ground by poles 
laid acroſs, that they may not be cruſhed. "Theſe, 
however, mult be removed in the morning ſoon after 
the ſun appears, that they may receive as much benefit 
as poſſible from its warmth and from the air. In this 
manner proceed till the leaves have attained about 
two inches in length and one in breadth ; which they 
will do in about a month after they are ſown, or near 
the middle of May, when the froſts are uſually at an 
end. One invariatle rule for their being able to bear 
removal is, when the fourth leaf is ſprouted, and the 
fifth juſt appears. Then take the opportunity of the 
firſt rains or gentle ſhowers to tranſplant them into 
ſuch a ſoil and ſituation as before deſcribed ; which 
muſt be done in the following manner.— The land 
muſt be ploughed, or dug up with ſpades, and made as 
mellow and light as poſſible. When the plants are 
to be placed, raiſe with the hoe ſmall hillocks at the 
diſtance of two feet or a little more from each other, 
taking care that no hard ſods of lumps are in it; and 
then jult indent the middle of each, without drilling 
holes, as for ſome other plants. | 

« When your ground is thus prepared, dig in a 
gentle manner from their native bed ſach plants a 
have attained the proper growth for traniplantin,z 
abovementioned ; and drop, as you pals, one on every 
hillock. Inſert a plant gently into each centre, preſſing 


the ſoil around it gently with your fingers; and taking 


the greateſt care, during the operation, that you do 
not break off any of the leaves, which are at this 
time exquiſitely tender. If the weather proves dry 
after they are thus tranſplanted, they maſt be watered 
with ſoft water, in the ſame manner as is uſually done 
to coleworts, or plants cf a fimilar kind. But though 
you now ſeem to have a ſufficient quaztity of plants 
for the ſpace you intend to cultivate, it is yet neceſſary 
that you continue to attend to your bed of {cedlings, 
that you may have enough to ſupply any deficiencies 
which through accident may ariſe. From this time 
creat care mult be taken to keep the ground soit n 
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Nicotiana, free from weeds, by often ſtirring with your hoe the 
—v— mould round the roots; and to prune off the dead 


leaves that ſometimes are found near the bottom of 
the ſtalk. 

The difference of this climate from that in which 
I have been accuſtomed to obſerve the progreſs of this 
plant, will not permit me to direct with certainty the 
time which is moſt proper to take off the top of it, to 
prevent it from running to ſeed. This knowledge can 
only be acquired by experience. When it has riſen 
to the height of more than two feet, it commonly be- 
gins to put forth the branches on which the flowers 
and ſeeds are produced ; but as this expanſion, if ſuf- 
fered to take place, would drain the nutriment from 
the leaves, which are the moſt valuable part, and there- 
by leſſen their ſize and efficacy, it becomes needful at 
this ſtage to nip off the extremity of the ſtalk to pre- 
vent its growing higher. In ſome other climates, the 
top is commonly cut off when the plant has 15 leaves 
bur if the tobacco is intended to be a little ſtronger 
than uſual, this is done when it has only 13 ; and ſome- 
times, when it is deſigned to be remarkably powerful, 
11 or 12 are only allowed to expand. On the con- 
trary, if the planter is deſirous of having his crop very 
mild, he ſuffers it to put forth 18 or 20: but in this 
calculation, the three or four lower leaves next the 
ground, which do not grow fo large and fine as the 
others, are not to be reckoned. 

This operation, denominated topping the tobacco, 
is much better performed by the finger and thumb 
than with any inſtrument ; becauſe the graſp of the fin- 
gers cloſes the pores of the plant ; whereas, when it is 
done by inſtruments, the juices are in ſome degree ex- 
bauſted. Care mull alſo be taken to nip off the ſprouts 
that will be continually ſpringing up at the junction 
of the leaves with the ſtalks. This is termed ſuccour- 
ing, Or ſuckering, the tobacco; and ought to be repeated 
as often as occaſion requires, | 

As it is impoſſible to aſcertain the due time for 
topping the plant, ſo it is equally impoſſible, without 
experiment, to aſcertain the time it will take to ripen 
in this ccuutry. The apparent ſigns of its maturity 
are theſe: The leaves, as they approach a ſtate of ripe- 
neſs, become more corrugatedor rough; and when fully 
Tipe, appear mottled with yellowiſh ſpots on the raiſed 
Parts; whilſt the cavities retain their uſual green colour. 
They are at this time alſo thicker than they have be- 
fore been; and are covered with a downy velvet, like 
that formerly mentioned, on the ſtalks: If heavy rains 
Lappen at this critical period, they will waſh off this 

ezcreſcent ſubſtance, and thereby damage the plants. 
In this caſe, if the froſty nights are not begun, it is 
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whole field of plants may ſoon he loſt. © This animal Nicotiana. 
is of the horned ſpecies, and appears to be peculiar to 


* 


NIC 


the tobacco- plant; ſo that in many parts of America 
it is diſtinguiſhed by the name of the tobacco-worm. In 
what manner it is firſt produced, or how propa 

is unknown: but it is not deſcernible till the plants 
have attained about half their height; and then ap- 
pears to be nearly as large as a gnat. Soon after this 
it lengthens into a worm; and by degrees increaſes in 
magnitude to the bigneſs of a man's finger. In ſhape 
it is regular from its head to its tail, without any di- 
mination at either extremity. It is indented or ribbed 
round at equal diſtances, nearly a quarter of an inch 
from each other; and having at every one of theſe di- 
viſions a pair of feet or claws, by which it faſtens itſelf 
to the plant. Its mouth, like that of the caterpillar, 
is placed under the fore-part of the head. On the top 
of the head, between the eyes, grows a horn about half 
an inch long, and greatly reſembling a thorn : the ex- 
treme part of which is of a brown colour, a firm tex- 
ture, and the extremity ſharp-pointed. It is eaſily 
cruſhed ; being only, to appearance, a collection of 
green juice incloſed in a membraneous covering, 
without the internal parts of an animated being. The 
colour of its ſłin is in general green, interſperſed with 
ſeveral ſpots of a yellowiſh white ; and the whole co- 
vered with a ſhort hair ſcarcely to be diſcerned. Theſe 
worms are found the moſt predominant during the lat- 
ter end of July and the beginning of Auguſt ; at which 
time the plants muit be — attended to, and 
every leaf carefully ſearched. As ſoon as a wound is 
diſcovered, and it will not be long before it is percep- 
tible, care mult be taken to de 8 the cauſe of it, 
which will be found near it, and from its unſubſtantial 
texture may eaſily be cruſhed : but the beſt method is 
to pull it away by the horn, and then cruſh it. 

When the tobacco is fit for being gathered, as will 
appear from an attention to the foregoing directions, 
on the firſt morning that promiſes a fair day, before 
the ſun is riſen, take an ax or a long knife, and holding 
the talk near the top with one hand, ſever it from its 
root with the other, as low as poſlible. Lay it 
gently on the ground, taking care not to break off 
the leaves, and there let it remain expoſed to the rays of 
the ſun throughout the day, or until the leaves, accord- 
ing to the American expreſſion, are entirely wilted ; 
that is, till they become limber, and will bend any 
way without breaking. But if the weather thould 
prove rainy without any intervals of ſunſhine, and the 


plants appear to be fully ripe, they muſt be houſed 


immediately. This muſt be done, however, with great 
care, that the leaves, which are in this ſtate very 


proper to let them ſtand a few days longer; when, if brittle, may not be broken. They are next to be placed 


the weather be moderate, they will recover this ſub- 
ſtance again. But if a froſt unexpeRedly happens du- 
ring the night, they mult be carefully examined in the 
morning, before the ſun has any influence upon them: 
and thoſe which are ſound to be covered with froſty 
particles, whether thoroughly ripe or not, muſt be cut 
up; for though they may not all appear to be arrived 
at a ſtare of maturity, yet they cannot be far trom it, 
and will differ but little in goodneſs from thoſe that are 
perfectly ſo.” 

Tobacco is ſubject to be deſtroyed by a worm; and 
vithout proper care to exterminate this enemy, a 


* 


under proper ſhelter, either in a barn or covered hovel, 
where they cannot be affected by rain or too much air, 
thinly ſcattered on the floor ; and if the ſun does not 
appear for ſeveral days, they muſt be left to wilt in that 
manner; but in this caſe the quality of the tobacco 
will not be quite ſo good. 

When the leaves 440 acquired the abovementioned 


flexibility, the plants muſt be laid in heaps, or rather 
in one heap if the quantity is not too great, and in 
about 24 hours they will be teund to ſweat. But 
during this time, when they have lain ſor a little while, 
and begin to ferment, it will be neceſſary to turn 

them z 
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thoſe which are in the middle to the 
and placing thoſe which are at the ſurface in 
the middle. The longer they lie in this ſituation, the 
darker-coloured is the tobacco ; and this is termed 
fweating the tobacco. After they have lain in this 
manner for three or four days, for a longer con- 
tinuance might make the plants turn mouldy, they 
may be faſtened together in pairs with cords or wood- 
en pegs, near the bottom of the (talk, and hung acroſs 
a pole, with the leaves ſuſpended in the ſame covered 
place, a proper interval being left between each 

ir. In about a month the leaves will be through; 
ly dried, and of a proper temperature to be taken 
down. This ſtate may be aſcertained by their appear- 
ing of the ſame colour with thoſe imported from Ame- 
rica. But this can be done only in wet weather —The 
tobacco is exceedingly apt to attract the humidity of 
the atmoſphere, which gives it a pliability that is ab- 
ſolutely neceſſary for its preſervation ; for if the plants 
are removed in a very dry ſeaſon, the external parts of 
the leaves will crumble into duſt, and a conſiderable 
waſte will enſue. 

Cure. As ſoon as the plants are taken down, they 
muſt again be laid in a heap, and prefſed with heavy 
logs of wood for about a week ; but this climate may 
poſſibly require a longer time. While they remain in 
this ſtate, it will be neceſſary to introduce your hand 
frequently into the heap, to diſcover whether the heat 
be not too intenſe ; for in large quantities this will 
ſometimes be the caſe, and conſiderable damage will 
be occaſioned by it. When they are found to heat 
too much, that is, when the heat exceeds a moderate 
glowing warmth, part of the weight by which they 
are prelled muſt be taken away: and the cauſe be- 
ing removed, the effect will ceaſe. This is called 
the ſecond or laſt ſweating 5 and, when completed, 
which it generally will be about the time juſt men- 
tioned, the leaves may be ſtripped from the ſtalks for 
uſe. Many omit this laſt ſweating ; but Mr Carver 
thinks that it takes away any remaining harſhneſs, 
and renders the tobacco more yellow. The ſtrength 
of the ſtalk alſo is diffuſed by it through the leaves, 
and the whole maſs becomes equally meliorated.--When 
the leaves are ſtripped from the ſtalks, they are to be 
tied up in bunches or hands, and kept in a cellar or 
other damp place; though if not handled in dry 
weather, but only during a rainy ſeaſon, it is of little 
conſequence in what part of the houſe or barn they 


are laid up. At this period the tobacco is thoroughly 


cured, and as proper for manufacturing as that im- 
ported from the colonies. 

Our author adviſes the tobacco-planter, in his firſt 
trials, not to be too avaricious, but to top his plants 
before they have g-ined their utmuſt height; leaving 

only about the middle quantity of leaves directed before, 
to give it a tolerable degree of ſtrength. For though 
this, if exceſſive, might be abated during the cure by an 
increaſe of ſweating, or be remedied the next ſeaſon by 
ſuffering more leaves to grow, it can never be added; 
and, without a certain degree of ſtrength, the tobacco 
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will always be taſteleeſs and of little value. 


ſweating, and thereby rendered mild, yet it will never 
loſe the aromatic, flavour, which accompanied that 
ſtrength, and which greatly adds to its value. A ſquare 
yard of land, he tells us, will rear about 50000 plants, 
and allow proper ſpace for their nurture till they are fit 
for- tranſplanting. 

The following extract, which is copied from a ma- 
nuſcript of Dr Barham (a), for directing the raiſing, 
cultivating, and curing tobacco in Jamaica, is perhaps 
worthy of the attention of thoſe who wiſh to be fur- 
ther acquainted with this ſubje&. 

« Let the ground or woodland wherein you intenc 
planting tobacco be well burned, as the greater the 
quantity of wood aſhes the better. The ſpot yau in- 
tend raiſing your plants on muſt be well ſtrewed with 
aſhes, laid ſmooth and light; then blow the ſeed from 
the plain of your hand gently on the bed, and cover it 
over with palm or plantain leaves. 

* When your plants are about four inches high, 

draw them and plant them out about three feet aſun- 
der; and when they become as high as your knee, cut 
or pluck off the top; and if there are more than 12 
leaves on the plant, take off the overplus, and leave 
the reſt entire. 
„The plant ſhould now be daily attended to, in 
order to deſtroy the caterpillars that are liable to infeſt 
it; as alſo to take off every ſprout or ſucker that puts 
out at the joints, in order to throw the whole vege- 
table nourithment into the large leaves. 

© When the edges and points of the leaves begin to 
turn a little yellow, cut down the ſtalks about ten 
o'clock in the morning, taking the opportunity of a 
fine day, and be careful the dew is fully off the plant, 
and do not continue this work after two in the aſter- 
noon, As faſt as it is cut let it be carried into your 
tobacco-houſe, which muſt be fo-cloſe as to ſhut out 
all air, (on this much depends), and hung up on lines 
tied acroſs, for the purpole of drying. | 

„When the ſtalks begin to turn browniſh, take 
them of the lines, and put them in a large binn, and 
lay on them heavy weights for 12 days: then take 
them out, and ſtrip off the leaves, and put them again 
into the binn, and let them be well preſſed, and fo as 
no air gains admiſſion for a month. Take them out ; 
tie them in bundles about 60 leaves, in each, which are 
called mcnocoes, and are ready tor ſale. But obſerve to 
let them always be kept cloſe till you have occaſion to 
diſpoſe of them, 

Let your curing-houſe be well built, and very 
cloſe and warm: if a boarded building, it will not be 
amiſs, in a wet ſituation, to cover the whole outſide 
with thatch and plantain traſh, to keep off the damps ; 
for by this care you preſerve the fine volatile oil in the 
leaves. Obſerve, no ſmoke is to be made uſe of or 
admitted into your curing-houſe. | 

Uſe. Since the introduction of tobacco into Eur 
1560, various medical properties have been aſcribed to 
it at different times by Stathl and other German phy ti- 

| cians; 


— 


(a) This gentleman was cotemporary with Sir Hans Sloan. He was a man of great probity, an able 
phyſician and a ſkilful naturaliſt, He collected and arranged a number of the plants of Jamaica, which he 
preſcnted to Dr Sloan, and made ſeveral communications to the Royal Society. 


On the Nicotiana. 
contrary, though it be ever ſo much weakened by 
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medica, has occationed it to be almoſt wholly diſmiſſed 
from modern practice, atleaſt ſrom internal uſe ; but 
this circumſtance has not deterred Dr Fowler, a phyſi- 
cian of eminence in Staffordſhire, from commencing an 
inquiry into its medicinal effects; and he has given 
the reſult of his experiments, which ſeem to be accu- 
rately and faithfully related. x 

That tobacco, under proper regulations, may he ad- 
miniſtered internally, not only as a ſafe but as an effi- 
cacious remedy, eſpecially as a diuretic in caſes of 
dropſy and dyſury, ſeems certain enough. This pro- 
perty, amongſt the vaſt number that have been attri- 
buted to it, however, ſeems ſcarcely ever to have been 
hinted at. 

The forms in which Dr Fowler ordered it were ei- 
ther in infuſion, tincture or pills. 

Take of tobacco leaves dried an ounce ; _—_— 
water one pound : infuſe them for an hour in a cloſe 
veſſel ſet in a warm place, and ſtrain off about 14 
ounces. Then add two ounces of rectified ſpirit of 
Wine. f b 

Take of dried tobacco leaves an ounce, of rectified 
ſpirits, Spaniſh white wine or vinegar, one pint, to be in- 
tuſed for four days. 

Take of diied tobacco leaves in powder 1 drachm, 
of the conſerve of roſes enough to make it in a maſs 3 
which is to be divided into 60 piils. 

Of the infuſion, or tincture, Dr Fowler gives from 
ſix to 100 drops twice a day in water, or in a cordial 
julep, or other proper vehicle, ſufficient to produce 
the eſtect in adults; but in irritable habits he ſeldom 
exceeded 25 drops. To apaticnt of 10 years old he 
gave 50 drops; to a child of hve years old 20 drops; 
but to patients under five years old he never ventured 
to preſcribe it. 

The firſt effects of the infuſion is a tranſient heat in 
the ſtomach and throat, as it the patient had taken a 
dram, The next general effect in a modern doſe is 
diuretic, with or without a flight vertigo and giddi- 
neſs, and frequently nauſea. In paintul caſes, it proves 
anodyne, and in ſome caſes occaſions drowſineſs and 
ileep; in others drowſineſs, with a ſenſe of heat and 
reſtleſſneſs. | 

Dr Fowler gave this medicine in 115 caſes; in 93 
©f which it proved diuretic; in 40 of theſe caſes it 
occaſioned purging ; 79 of theſe patients complained 
ot veriigo, In 52 of the number it excited nauſea 
in the two laſt caſes he directs the medicine to be ſuſ- 
pended, and the doſes leſſened. Dr Fowler tried it 
in zo caſes of dropſy, viz. four of anaſacra, or general 
dropſy; two of afcites ; and 12 of dropſical ſwellings 
of the legs, were all cured, In ten other caſes it af- 
torded conſiderable relief; and in three cafes only it 
was of no uſe. In ten inſtances of dyſury, the infu- 
non was anodyne and diuretic, thereby abating pain, 
relaxing the urinary paſſages, and promoting urine.— 
in dyturies from gravel, it facilitates the expulſion of 
calcareous or gritty mutter. 

Dr Fowler ſpeaks of the uſe of tobacco in injec- 
tions; an ounce of the infuſion in a pint of water- 
cruel at a time, and repeated in cales of obſtinate 
conſtipation, as the caſe may require. In the 
&dr;b:lly-ach/ in the Weſt Indies, injections of the 
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happieſt effects. | | 
After all, the internal uſe of tobacco ſhould be very 


limited, and can only be ſaſe in the hands of a ſkilful 


and attentive practitioner. Tobacco is ſometimes uſed 
externally in unguents for deſtroying cutaneous inſets, 
cleanſing old ulcers, &c. Beaten into a maſh with vi- 
negar or brandy, it has ſometimes proved ſerviceable 
for removing hard tumours of the hypochondres j an 
account is Siren in che Edinburgh Eſſays of two gaſes 
of this kind cured by it. The moſt common uſes of 
this plant, however, are either as a ſternutatory when 
taken by way of ſnuff as a maſticatory by chewing it 
in the mouth, or as effluvia by ſmoking it: and when 
taken in moderation, it is not an unhealthful amuſement. 
Before pipes were invented, it was uſually ſmoked in 
ſegars, and they are ſtill in uſe among ſome of the 
ſouthern nations. The method of preparing theſe is 
at once ſimple and expeditions. A leaf of tobacco 
being formed into a ſmall twiſted roll, ſomewhat larger 
than the ſtem of a pipe, and about eight inches long, 
the ſmoke is conveyed through the winding folds which 
prevent it from expanding, as through a tube ; ſo that 


one end of it being lighted, and the other applied to 


the mouth, it is in this from uſed without much in- 
convenience. But, m proceſs of time, pipes being 
invented, they were found more commodious vehicles 
for the ſmoke, and are now in general uſe. 


Among all the productions of foreign elimes intro- 


duced into thele kingdoms, ſcarce any has been held 
in higher eſtimation by perſons of every rank than to- 
bocco. In the countries of which it is a native, it is 
conſidered by the Indians as the moſt valuable offer- 
ing that can be made to the beings they worſhip. They 
uſe it in all their civil and religious ceremonies. When 
once the ſpiral wreaths of its fmoke aſcend from the 
feathered pipe of peace, the compact that has been 
juſt made is conſidered as ſacred and inviolable. Like- 
wile, when they addreſs their great Father, or his 
guardian ſpirits, reſiding, as they believe, in every ex- 
traordinary production of nature, they make liberal 
olferings to them ot this valuable plant, not doubting 
but that they are thus ſecured of protection. 

Tobacco is made up into rolls by the inhabitants of 
the interior parts of America, by means of a machine 
called a tobacco wheel. With this machine they ſpin 
the leaves after they are cured, into a twiſt of any 
ſize they think fit ; and having folded it into rolls of 
about 20 pounds each, they lay it by for uſe. In this 
ſtate it will keep ſor ſeveral years, and be continually 
improving, as it always grows milder, The Illinois 
ulually form-it into carrets ; which is done by laying a 
number of leaves, when cured, on each other after the 
ribs have been taken out, and rolling them round 
with packthread, till they become cemented together. 
"Theſe rolls commonly meaſure about 18 or 20 inches 
in length, and nine round in the middle part. 

Tobacco forms a very conſiderable article in com- 
merce ; for an account of which ſee the article GLas- 
cow and VIRGINIA. 
 NICTITATING mEemBRANE, a thin membrane 
chiefly found in the bird and fiſh kind, which covers 
the eyes of theſe animals, ſheltering them from the 
duſt or too much light; yet is ſo thin and pellucid, 
that they can ſee pretty well through it. 
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nify * ſeparated or excommunicated.” This, accord- 
ing to ſome, was to be underſtood of the leſſer ſort of 
excommunication in uſe among the Hebrews. He 
that had incurred it was to withdraw himſelf from his 
relations, at leaſt to the diſtance of four cubits: it 
commonly continued a month. If it was not taken 
off in that time, it might be prolonged for 60 or even 
days: but if, within the term, this excommuni- 
cated perſon did not give ſatisſaction, he fell into the 
cherem, which was a ſecond fort of excommunication ; 
and thence into the third ſort, called ſhammata or ſhe- 
matta, the moſt terrible of all. But Selden has proved 
that there were only two kinds of excommunication, 
viz. the greater and leſs; and that theſe three terms 

were uſed indifferently. 

NIDUS, among naturaliſls, ſignifies a neſt or 
proper repoſitory br the eggs of birds, inſets, &c. 
where the young of theſe animals are hatched and 
nurſed. 

NIDIFICATION, a term generally applied to the 
formation of a bird's neſt, and its hatching or bring- 
ing forth its young. See OrniTHOLOGY. | 

[ECE, a brother's or ſiſter's daughter, which in 
the civil law is reckoned the third degree of conſan- 
guinity, 

NIEMEN, a large river of Poland, which riſes in 
Lithuania, where it paſſes by Bielica, Grodno, and 
Konno : it afterwards runs through part of Samogitia 
and Ducal Pruſſia, where it falls into the lake called 
the Curiſch-haff, by ſeveral mouths, of which the moſt 
northern is called the Ru, being the name of a town 
it paſſes by. 

NIENBURG, a rich and ſtrong town of Germany, 
in the duchy of Brunſwick-Luncnburg, with a ſtrong 
caſtle. It carries on a conſiderable trade in corn and 
wool, and is ſeated in a fertile ſoil on the river Weſer. 
E. Long 9. 26. N. Lat 52. 44- 

NIEPER, a large river of Europe, and one of the 
moſt conſiderable of the North, formerly called the Bo- 
riſthenes. Its ſource is in the middle of Muſcovy, run- 
ning weſt by Smolenſko, as far as Orſa; and then turns 
ſouth, paſſing by Mohilow, Bohaczo, Kiow, Czyrkaſly, 
the fortreſs of Kudak, Deſſau, and Oczakow, falling 
into the Black Sea; as alſo in its courſe it divides 
Little Tartary from Budziac Tartary. 

NIESS, a mountain in the environs of Berne in 
Switzerland. It is the laſt mountain in a high calca- 
reous chain of hills, of which the Stockhorn, the 
Neuneren, and the Ganteriſh, have been illuſtrated by 
the botanical labours of the celebrated Haller. Niets 
ſtands on the borders of the lake Thun, and ſeparates 
the valley of Frutingen from that of Simme. Ir is 
very intereſting to the curious traveller, on account of 
the fine view ſrom its top; and to naturaliſts, becauſe 
it joins the Alps. Towards its foot, beds of flate 
kave been diſcovered ; it is of calcareous ſtone higher 
up; and near its top is found a ſpecies of pudding- 
None, filled with ſmall fragments of broken petrifac- 
tions. 

NIESTER, a large river of Poland, which has its 
ſonrce in the Lake Hider; in the palatinate of Lem- 
burg, where it paſſes by Halicz. Then it ſeparates 
Podolia and Oczakow Tartary from Moldavia and 
Budziac Tartary; and falls into the Black Sea at 

Vor. XIII. | 
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Belgorod, betwe21 the mouths of the Nieper and the Nicub off 
Danube. | 
NLIEUHOFF (John de), a Dutch author, was born 
about the beginning of the laſt century, We are in- 
debted to him for a valuable and curious account, 
written in Dutch, of his embaſſy from the Dutch Eaſt 


India Company to the emperor of China, Jean le 
Carpentier publiſhed an excellent tranſlation of it into 
French, in folio, Leyden, 1665. This edition is rare, 
and the book is in great requeſt. 

NIEUWENTYT (Bernard), an able philoſophcr 
and learned mathematician, was born at Weltgraafd yk, 
in the year 1654, and became counſellor and hurgo- 
maſter of the town of Purmerend, where he was eſteem- 
ed for his integrity and learning, and died in 1718. 
He wrote, in Dutch, 1. An excellent treatiſe, intitled, 
the Exiſtence of God demonſtrated by the Works of 
Nature. 2. A refutation of Spinoza. 3. Some Pieces 
againſt the Infiniteſimals, &c. 

NIGELLA, erxxeL-rLowes, or Devil in a Bufb : 
A genus of the pentagynia order, belonging to the 
pentandria class of plants, There is no calyx ; the 
petals are five; and five trifid nectari i within the co- 
rolla ; there are five connected capſules, There are 
five ſpecies, all of them natives of the warm parts of 
Europe, and riſing from a foot to a foot and an half 
high, adorned with blue or yellow flowers. They are 
propagated by ſeeds, which in a dry and warm fitu4- 
tion will thrive very well; and the plants ripen feeds 
in this country. . 

NIGER (C. Peſcennius Juſtus), a celebrated gover- 
nor in Syria, well known by his valour in the Roman 
armies while but a private man. At the death of Per- 
tinax he was declared emperor of Rome; and his 
claims to that elevated {tation were ſupported by a 
ſound underſtanding, prudence of mind, moderation, 
courage, and virtue. He propoſed to imitate the ac- 
tions of the venerable Antoninus, of Trajan, of Titus, 
and M. Aurelius. He was remarkable for his fond- 
neſs of ancient diſcipline. He never ſuffered his ſoldiers 
to drink wine, but obliged them whea thirſty to uſe 
water and vinegar, He forbad the uſe of ſilver or 
gold utenſils in his camp. All the bakers and cooks 
were driven away, and the ſoldiers were ordered to 
live during the expedition they undertook merely up- 
on biſkets. In his puniſhments Niger was inesorable: 
he condemned ten of his ſoldiers to be beheaded in 
the preſenct of the army, becauſe they had ſtolen and 
eaten a fowl, The ſentence was heard with groans. 
The army interfered ; and when Niger conſented to 
diminiſh the puniſhment, for fear of kindling rebel- 
lion, he yet ordered the criminals to make each a res 
ſtoration of ten fowls to the perſun whoſe property 
they had ſtolen. They were beſides ordered not to 
Iight a fire the reſt of the campaign, but to live upon 
cold aliments and to drink nothing but water. Such 
great qualifications in a general ſeemed to promiſe the 
reſtoration of ancient diſcipline in the Roman armies ; 
but the death of Niger fruſtrated every hope of re- 
form. Severus, who had alſo been inveſted with the 
imperial purple, marched againſt him; ſome battles 
were fought, and Niger was at laſt defeated A. D. 195. 
His head was cut off and fixed to a long ſpear, and 
carried in triumph through the ſtreets of Rome. He 
reigned about a year. 

Niobe, 


Niger, 
Night 
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Niorx, a great river of Africa, ſappoſed to have its 
origin near that of the Nile; but this is very uncer- 
tain, We are aſſured, however, that it is a river of 
very great extent ; eſpecially if we ſuppoſe, according 
to the opinion of the beſt modern geographers, that it 
has its ſource in the kingdom of Gorhan, not far from 
the confines of Upper Ethiopia; for then it will croſs 
almoſt the whole continent of Africa, where it is wideſt. 
In its courſe it receives many conſiderable rivers, which 
{well it high enough to be able at all times to carry 
veſſels cf good burden; it ſplits itſelf into ſeveral 
branches, which uniting again form very large and 
fertile iſlands, well filled with towns and villages. It 
paſſes alſo through ſeveral lakes, and has many cata- 
rats. After having run from eaſt to weſt during a 
prodigions long courſe, it turns at laſt ſhort to the 
ſouth, at a league and a half diſtance from the weltern 
ocean; leaving but a very narrow tract between it and 
the ſea, into which it opens its way in lat. 15. 55. 
after having run about 25 leagues from north to ſouth. 
Its mouth is ſometimes half a league broad; but is 
{hut up by a bank of quick-ſand, called the bar Sene- 
gal, where the water is ſo ſhallow, that it is very dif- 
ncult and dangerous to paſs over it. The bar is form- 
ed by the mud and ſand which the river brings with 
it during the inundation, and which the ſea continually 
drives back upon the ſhore. This would effectually 
exclude all ſhipping, had not the violence of the cur- 
rent, and the weight of the waters, made two open- 
ings or channels, which are commonly called the paſs 
of the bar, Ihe largeſt of thoſe is generally not above 
150 or 200 fathoms broad, and about 10 feet deep, 
ſo that none but barks of 40 or 50 tuns can get thro? 
this channel; the other is ſo narrow and ſhallow, that 
it is paſſable by canoes only. Theſe channels are not 
always in the ſame place ; for the river, as it is more 
or leſs ſwelled, or the current more or leſs rapid, opens 
thoſe paſſes ſometimes in one place and ſometimes in 
another. The bar itſelf alſo frequently ſhifts its place; 
ſo that the ifland of Senegal is ſometimes four leagues 
diſtant from it, at other times only two. It is this 
bar only which hinders ſhips of 400 or 500 tons to go 
up the river. See Gvixta and NEGROLAND. 

NIGHT, that part of the natural day during which 
the ſan is underneath the horizon; or that ſpace 
wherein it is duſky. 

Night was originally divided by the Hebrews and 
other eaſtern nations into three parts or watches. 
The Romans, and after them the Jews, divided the 
night into four parts or watches; the firſt of which 
began at ſunſet, and laſted till nine at night, accord- 
ing to our way of reckoning ; the ſecond laſted till 
midnight; the third till three in the morning; and 
the fourth ended at ſunriſe. 
Germans divided their time not by days but by nights ; 
and the people of Iceland and the Arabs do the ſame 
at this day. The like is obſerved of the Anglo- 
Saxons.—The length and ſhortneſs of night or of 
darkeneſs is according to the ſeaſon of the year and 
poſition of the place; and the cauſes of this variety 
are now well known. See AsTRONOMY, &c. 

Nid ur, in ſcripture-language, is uſed for the times of 
heathenith ignorance and 2 (Rom. xiii. 12.); 
for adverſity and affliction (If. xxi. 12.) ; and, laſtly, 
for death (John ix. 4.) | 
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fiſh in the night-time. Trout, and many others of the 
better ſorts of fiſh, are naturally ſhy and fearful ; they 
therefore prey in the night as the ſecureſt time. The 
method of taking them on this plan is as follows : 
The tackle muſt be ſtrong, and need not be ſo fine as 
for day-fiſhing, when every thing is ſeen: the hook 
muſt be baited with a large earth-worm, or a black 
ſnail, and thrown out into the river; there muſt be 
no lead to the line, ſo that the bait may not ſink, but 
be kept drawling along, upon or near the ſurface. 
Whatever trout 1s near the place will be brought thi- 
ther by the motion of the water, and will ſeize the 
worm or ſnail. The angler will be alarmed by the 
noiſe which the fiſh makes in riſing, and muſt give him 
line, and time to ſwallow the hook; then a flight 
touch ſecures him. The beſt and largeſt trouts are 
found to bite thus in the night; and \ riſe moſtly 
in the ſtill and clear deeps, not in the ſwift and ſhallow 
currents. Sometimes, though there are fiſh about the 
place, they will not riſe at the bait: in this caſe the 
angler muſt put on ſome lead to his line, and fink it 
to the bottom. 

Nicur-Mare, or Incubus. See Mepicixe, n* 329. 

Nicns-Walkers, in medicine. See Mepicixs, n* 329, 
and NocTAMBUL1. ; 

NicGnT-Walkers, in law, are ſuch perſons as ſleep by 
day and walk by night, being oftentimes pilferers or 
diſturbers of the public peace. Conſtables are autho- 
riſed by the common law to arreſt night-walkers and 
ſuſpicious perſuns, &c. Watchmen may alſo arreſt 
night-walkers, and hold them until the morning : and 
it is ſaid, that a private perſon may arreſt any ſuſpi- 
cious night-walker, and detain him-till he give a good 
account of himſelf, One may be bound to the good 
behaviour for being a night-walker ; and common 
night-walkers, or haunters of bawdy-houſes, are to be 
indicted before juſtices of peace, &c. But it is not 
held lawful for a conſtable, &c. to take up any woman 
as a night-walker on bare ſuſpicion only of being of 
ill fame, unleſs ſhe be guilty of a breach of the peace, 
or ſome unlawful act, and ought to be found miſ- 
doing. 

NIGHTINGALE, in ornithology ; a ſpecies of 
motacilla. See MoTaciLlLa, and Plate CCCXV. 

The nightingale takes its name from gh, and the 
Saxon word galan, © to ſing ;” expreſſive of the time 
of its melody. Its ſize and colour has been diſcribed 
already under Moracir LA: to which account we add, 
that its eyes are remarkably large and piercing ; and 
though it is about equal in ſize to the redſtart, it is 
longer in body, and more elegantly made. 

Mr Hunter found, by diſſection, that the muſcles 
of the larynx are ſtronger in the nightingale than in 
any other bird of the ſame ſize.—Sibbald places them 
in his liſt of Scotch birds ; but they certainly are un- 
known in that part of Great Britain, probably from 
the ſcarcity and the recent introduction of hedges 
there. Yet they viſit Sweden, a much more ſevere 
climate. In England they frequent thick hedges, and 
low coppices : and generally keep in the middle of the 
buſh, ſo that they are very rarely ſeen, When the 
young ones firſt come abroad, and are helpleſs, the 
old birds make a plaintive and jarring noiſe with a gee? 

© 


NMyenr-Angling, a method of catching large and ſhy Night-ang- 
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the paſſengers. | 

They begin their ſong in the evening, and continue 
it the wikis night. eſe their virgils did not paſs 
unnoticed by the ancients : the flumbers of theſe birds 
were proverbial; and not to reſt as much as the night- 
ingale, expreſſed a very bad ſleeper (4). This was the 
favourite bird of the Britiſh poet, who omits no op- 
portunity of introducing it, and almoſt conſtantly no- 
ting its love of ſolitude and night. How finely does 
it ferve to compoſe part of the ſolemn ſcenery of his 
Penſeroſo ; when he deſeribes it | 


In her faddeſt ſweeteſt plight, 

Smoothing the rugged brow of night ; 

While Cynthia checks her * yoke, 
Gently ofer th' accuſtom'd oak. 

Sweet bird, that ſhunn'ſt the noiſe of folly, 

Moſt muſical, molt melancholy ! 

Thee, chauntreſs, oft the woods among, 

I weo to hear thy evening ſong. 


In another place he ſtyles it the /ol-zin bird; and 
again ſpeaks of it, 


* As the wake bird 
Sings darkling, and, in ſhadieſt covert hid, 
Tunes her nocturnal note. 


The reader will excuſe a few more quotations from 
the ſame poet, on the ſame ſubjeR ; the firſt deſcribes 
the approach of evening, and the retiring of all ani- 
mals to their repoſe. 


Silence accompanied; for beaſt and bird, 
They to their graſſy couch, thefe to their neſts, 
Were flunk; all but the wakeful nightingale, 
She all night long her am'rous deſcant ſung. 


When Eve paſſed the irkſome night preceding her 
fall, ſhe, in a dream, imagines herſelt thus reproached 
with loſing the beauties of the night by indulging too 
long a repoſe. 


Why ſleep'ſt thou, Eve? now is the pleaſant time, 
The cool, the ſilent, fave where ſilence yields 

To the night-warbling bird, that now awake 
Tunes ſweeteſt his love-labour'd ſong. 


The ſame birds ſing their nuptial ſong, and lull them 
to reſt. How rapturous are the following lines ! how 
expreſſive of the delicate ſes ſibility of our Milton's 
tender ideas ? 

The earth 
Gave ſign of gratulation, and each hill; 
Joyous the birds ; freſh gales and gentle airs 
| Whiſper'd it to the woods, and from their wings 
Flung roſe, flung odours from the ſpicy ſhrub, 
Diſporting, till the am'rous bird of night 
Sung ſpouſal, and bid haſte the evening ſtar 
On his hill-top to light the bridal lamp. 
Theſe, lull'd by nightingales, embracing ſlept; 
And en their naked limbs the flow'ry root 
Shower'd roſes, which the morn repair'd. 


. 


Nightin- of ſnapping as if in menace, purſuing along the hedge 
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Theſe quotations from the beſt judge of melo:ly- 
we thought due to the ſweeteſt of our feathered choi- 
riſters ; and we believe no reader of talte will think 
them tedious. 

Virgil ſeems to be the only poet among the an- 
cients who hath attended to the circumſtance of this 
bird's ſinging in the night-time. 


Quulis populed merens Philomela ſub umbr7 
Ami ſſos queritur fatus, quos durus arator 
Oer vans nido implumes detraxit : at ills 
Flet noflem, ramoque ſedens miſerabile carmen 
Tntegrat, et meſtis late loca queſtibus imp t. 
Georg. IV. I. 511. 
As Phiſomel in poplar ſhades, alone, 
For her loſt offspring pourz a mother's moan, 

Which ſome rough ploughman marking for his prey, 

From the warm nelt, unfledg'd, hath dragg'd away; 

Perch'd on a bough, the all night long complains, 

And fills the grove with fad repeated (trains. 

F. Marten. 

Pliny has deſcribed the warbling notes of this bird 
with an elegance that beſpeaks an exquiſite ſenſibility 
of taſte, lib. x. c. 29. | | 

If the nightingale is kept in a cage, it often begins 
to ſing about the latter end of November, and conti- 
nues its ſong more or leſs till June.—A young canary- 
bird, linnet, ſky-lark, or robbin (who have never heard 
any other bird), are ſaid to learn beſt the note of a 
nightingale. 

Mack-Nicarincarts. Ser MoTacilLa, ſp. 8. 

Virginian NiGatinGALs, in ornithology, the com- 
mon, but improper, name of a bird of the groſs- 
beaked kind, called by authors the caccuthrauſſet Indica 
criſlata. 

1 is a little ſmaller than the blackbird; it has a 
black ring ſurrounding the eyes and noſtrils ; the beak 
is very large and thick, but not altogether fo large as 
in the common groſs-beak ; and its head is orna- 
mented with a very high and beautiful creſt, which 
it moves about very frequently ; it is all over of a very 
fine and lively red, but paler on the head and tail than 
elſewherere; it is brought to us from Virginia, and is 
much valued in England for its beauty and delicate 
manner of ſinging ; it is very fond of almonds and the 
like fruits. 


NIGHTSHADE, in botany. See SoLaxvy. 

Deadly NicuTsHars. See ATRrROPA.—The berries 
of this plant are of a malignant poiſonous nature ; and, 
being of a ſweet taſte, have frequently proved deſtruc- 
tive to children. A large glaſs of warm vinegar, ta- 


N:ihrine 
gale, 
zi6ivs. 
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ken as ſoon as poſſible after eating the berries, will pre- 


vent their bad effects. 

NIGIDIUS risorus (Publius), one of the molt 
learned men of ancient Rome, flouriſhed at the ſame 
time with Cicero. He wrote on various ſubjects; but 
his pieces appeared fo refined and difficult that they 
were not regarded. He aſſiſted Cicero, with great 


- prudence, in defeating Catiline's conſpiracy, and did 


him many ſervices in the time of his adverlity. He 
L 2 adhered 


(a) lian var. hift. 517. both in the text and note. It mult be remarked, nightingales ſing alſo in 


the day. 


Nigrina 
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adliered to Pompey in oppoſition to Ceſar ; which 
oecaſioned his exile, he dying in baniſhment. Cicero, 
who had always entertained the higheſt eſteem for 
him, wicte a beautiful conſolatory letter to him (the 
13th of /ib. 4. ad Familares ). 

NIGRINA, in botany ; a genus of the 9 
order, belonging to the pentandria claſs of plants. 
The corolla is funnel- ſhaped; the calyx inflated; the 
ſtigma obtuſe; the capſule bilocular. 

IGRITIA. See NeGrOLAND. 

NIGUA. See Cuscox. 

NILE, a large and celebrated river of Africa, to 
which the country of Egypt owes its fertility z and 
the exploring of the ſources of which has, from the 
remoteſt ages, been accounted an impracticable under- 
taking. Of late this problem has been ſolved by 
James Bruce, Eſq;z of Kinnaird, in Scotland ; who 
ſpent ſeveral years at the court of Abyſlinia, and by 
the favour of the emperor and great people of the 
country was enabled to accompliſh the arduous taſk. 

In the account of his travels lately publiſhed, this 
gentleman has been at particular pains to ſhow, that 
none of thoſe who undertook this taſk ever ſucceeded 
in it but himſelf. The inquiry concerning its ſprings, 
he ſays, n before either hiſtory or tradition, and 


is by ſome ſuppoſed to be the origin of hieroglyphies. 


Though Egypt was the country which received the 
greateſt benefit from this river, it was not there that 
the inquiries concerning its inundation began ; it be- 
ing probable that every thing relative to the extent 
and periodical time of that inundation would be accu- 
rately ſettled (which could not be done but by a long 
{cries of obſervations) before any perſon would venture 
to build houſes within its reach. 

The philoſophers of Meroe, in our author's opinion, 
were the firſt who undertook to make a number of ob- 
ſervations ſufficient to determine theſe points; their 
country being ſo ſituated, that they could perceive 
every thing relative to the increaſe or decreaſe of the 
river without any danger from its overflowing. Being 
much addicted to aſtronomy, it could not long eſcape 
them, that the heliacal riſing of the dog ſtar was a ſig- 
nal for Egypt to prepare for the inundation; without 
which it was vain to expect any crop. The connec- 
tion of this celeſtial ſign with the annual riſing of the 
river would undoubtedly foon become a matter of eu- 
rioſity; and as this could not eaſily be diſcovered, it 
was natural for an ignorant and ſuperſtitious people to 
aſcribe the whole to the action of the dog ſtar as a 
deity. Still, however, by thoſe who were more en- 
lighte ned, the phenomenon would be aſcribed to na- 
tural cauſes; and a great ſtep towards the diſcovery of 
theſe, undoubtedly was that of the ſources of the river 
In the early ages, when travelling into foreign 
countries was impracticable by private perſons, the 
inquiry into the ſources of the Nile became an object 
to the greateſt monarchs. Seſoſtris is laid to have 
preferred the honour of diſcovering them almoſt to all 
the victories he obtained. Alexander the Great 1s 
well known to have had a great curioſity to diſcover 
theſe fountams. On his arrival at the temple of Ju- 
piter Ammon, he is ſaid to have made inquury con- 
cerning the fountains of the Nile, even before he aſked 
about his own deſcent from Jupiter. The prieſts are 
{d to have given him proper directions for finding 
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them; and Alexander took the moſt ready means of 


titude of 9, where it 
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accompliſhing his purpoſe, by employin 
Ethiopia to make the ſearch. Theſe diſcoverers, in 
the opinion of Mr Bruce, miſſed their aim, by reaſon 
of the turn which the Nile takes to the eaſt in the la- 
ins to ſurround the kingdom 
of Gojam ; but which they might imagine to be only 
a winding of the river, ſoon to be compenſated 'by an 
equal turn to the weſt, © They therefore (ſays he) 
continued their journey ſouth tl near the line, and 
never ſaw it more ; as they could have no poſſible no- 


tion it had turned back behind them, and that they 


had left it as far north as latitude 9. report- 
ed then to Alexander what was truth, that they had 
aſcended the Nile as far ſouth as latitude g® ; where 
it unexpectedly took its courſe to the eaſt, and was 
ſeen no more. The river was not known, nor to be 
heard of near the 1ine, or farther ſouthward, nor was. 
it diminiſhed in fize, nur had it given any ſymptom 
that they were near its ſource; they had found the 


Nile calentem (warm), while they expected its riſe 


among melting ſnows.” | 

Mr Bruce is of opinion that this turn of the Nile 
to the ealtward was the occation of Alexander's ex- 
travagant miſtake, in ſuppoſing that he had diſcovered 
the fountains of the Nile when he was near the ſource 
of the Indus; and which he wrote to his mother, 
— he afterwards cauſed it to be eraſed from his 

8. 

Ptolemy Philadelphus ſucceeded Alexander in his 
attempts to diicover the ſource of the Nile; but he 
likewiſe proving unſucceſsful, the taſk was next un- 
dertaken by Ptolemy Euergets, the moſt powerful of 
tho Greek princes who ſat on the throne of Egypt. 
« In this (ſays Mr Bruce) he had probably ſucceeded, 
had he not miſtaken the river itſelf, He ſuppoſed 
the Siris, now the Tacazze, to be the Nile; and 
aſcending in the direction of its ſtream, he came to 
Axum, the capital ot Sira and of Ethiopia, But the 
ſtory he tells of the ſow which he found knee-deep 
on the mountains of Samen, makes me queſtion whe- 
ther he ever croſſed the Siris, or was himſelf an ocu- 
lar witneſs of what he ſays he oblerved there.” 

Czfar had the ſame curioſity with other conquerors 
to viſit the ſprings of the Nile, though his fituation 
did not ailow him to make any attempt for that pur- 
poſe. Nero, however, was more active. He ſent two 
centurions into Ethiopia, with orders to explore the 
unknown fountains of this river ; but they returned 
without having accomplihed their errard. They re- 
ported, that, after haying gone a long way, they 
came to a king of Ethiopia, who furniſhed them with 
neceſſaries, and recommendations to ſome other king- 
doms adjacent; paſſing which, they came to immenſe 
lakes, of which nobody knew the end, nor could they 
ever hope to find it. Their ſtory, however, is by Mr 
Bruce ſuppoſed ro be a fiction; as the Nile forms no. 
lakes throughout its courſe, excepting that of Tzana 
or Dembea, the limits of which are eaſily perceived. 

No other attempt was made by the ancients te dif- 
cover the ſources of this celebrated river ; and the mat- 
ter was looked upon to be an impoſſibility, inſomuch 
that cabut Nii querere became a proverb, denoting 
the impollibility of any. undertaking. The firit 
who, in more modern ages, made any attempt of this 
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This monk is called Coſmas the Hermit, and likewiſe 
Indoplauſtes, from his ſuppoſed travels into India. He 
proceeded as far as 4he city of Axum, but did not 
viſit that part of the country where the head of the 
Nile lies ; nor, in Mr Bruce's opinion, would it have 
been practicable for him to do ſo. The diſcovery, 
however, is ſaid to have been made at laſt by Peter 
Paez the miſſionary, But the truth of this account is 
denied by Mr Bruce, for the following reaſons: 1. 
« No relation of this kind, (ſays he) was to be found 
in three copies of Peter Paez's hiſtory, to which I had 
acceſs when in Italy, on my return home. One of 
theſe copies I faw at Milan; and, by the intereſt of 
friends, had an opportunity of peruſing it at my lei- 
ſure. The other two were at Bologna and Rome. I 
ran through them rapidly ; attending only to the place 
where the deſcription ought to have been, and where 
I did not find it: but having copied the firſt and laſt 
page of the Milan manuſcript, and comparing them 
with the two laſt mentioned, I found that all the three 
were, word for word, the ſame, and none of them con- 
tained one ſyllable of the diicovery of the ſource. 
2. Alphonſo Menda- came into Abyſſinia about a 
year after Paez's death. New and delirable as that 
diſcovery muit have been to h:mſelf, to the pope, king 
of Spain, and all his great patrons in Portugal and 
Italy; though he wrote the hiltory of the country, 
and of the particulars concerning ihe miſſion in great 
detail and with good judgment, yet he never men- 
tions this journey of Peter Paez, though it probably 
muſt have been conveyed to Rome and Portugal after 
his inſpection and under his authority. 3. Balthazar 
Tellez, a learned Jeſuit, has wrote two volumes in 
fol io, with great candour and 1mparca'ity, copſideriug 
the ſpitit of th ſe times; and he declar2s his work to 
be compiled from thole of Alphonſo Mendez the pa- 
triarch, from the two volumes of Peter Paez, as well 
as irom the regular reports made by the individuals of 
the company in ome places, and by the provincial 
letters in others; to all which he had complete acceſs, 
as alſo to the annual reports of Peter Paez, among the 
the reſt from 1598 to 1622; yet Tellez makes no 
mention of ſuch a diſcovery, though he 1s very parti- 
cular as to the merit of each miſſionary during the long 
reign of Facilidas, which occupies more than half the 
two volumes.” 

The firſt, and indeed the only account of the foun- 
tains of the Nile publiſhed before that of Mr Bruce, 
was Kircher's; who ſays that he took it from the 
writings of Peter Paez. The time when the diſcovery 
is ſaid to have been made was the 21ſt of April 1618; 
at which ſeaſon the rains are begun, and therefore very 
unwholeſome ; tio that the Abythnian armies are not 
without extreme neceſſity in the field; between Sep- 
tember and February at fartheſt is the time they are 
abroad from the capital and in action. 

© The river (ſays Kircher) at this day, by the 
Eth' pians, is called Alavy; it rites in the kingdom 
of Gojam, in a territory called Sabala, whoſe inha- 
bitants are called Agows. The ſource of the Nile is 
ſituated in the welt part of Gojam, in the higheſt 
part of a valley which reſembles a great plain on every 
ſide ſurrounded by high mountains. On the 21ſt of 
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April 1618, being, here, together with the king and 
his army, I aſcended the place and obſerved every 
thing with great attention; I diſcovered firſt two 
round fountains each about four palms in diameter, 
and faw, with the greateſt delight, what neither Cy- 
rus the Perſian, nor Cambyſes, nor Alexander che 
Great, nor the famous Julius Czſar, could ever diſ- 
cover. The two openings of theſe fountains have no 
iſſue in the plain on the top of the mountain, but 
flow from the root of it. The ſecond fountain lies 
about a ſtone · caſt weſt from the former: the inh«- 
bitants ſay that this whole mountain is full of water ; 
and add, that the whole plain about the fountain is 
floating and unſteady, a certain mark that there is 
water concealed under it ; for which reaſon the water 
does not overflow at the fountain, but forces itſelf 
with great violence out at the foot of the mountain. 
The inhabitants, together with the emperor, who 
was then preſent with his army, maintain, that that 
year it trembled very little on account of the drought ; 
but in other years, that it trembled and overflowed ſo 


that it could ſcarce be approached without danger. 


'The breadth of the circumference may be about the 
caſt of a fling: below the top of this mountain the 
people live abont a league diſtant from the fountain 
to the welt: and this place is called Geh; and the 


fountain ſeems to be about a cannon-ſhot diſtant from 
Geeſh ; moreover the field where the fountain is, is 


on all ſides difficult of acceis, except on the north 
ſide, where it may be aſcended with eaſe.” 


On this relation Mr Bruce obſcrves, that than is 


no ſuch place as Salala; it ought to have been named 
Sacala, fignitying the higheſt ridge of land, where the 
water falls 3 down on both ſides, from caſt and 
welt, or from north to ſouth. So the ſharp roofs 
of our houſes, where the water runs down equally 
on the oppoſite fides, are called by the ſame name. 
Other objections are drawn from the ſituation of 
places, and from the number and ſituation of the 
fountains themſelves, every one of which Mr Bruce 
found by actual menſuration to be different from 
Kircher's account. The following, however, he looks 
upon to be deciſive that Paez never was on the ſpot. 
« He ſays, the field in which the fountains of the 
Nile are, is of very difficult acceſs; the aſcent to it 
being very ſteep, excepting on the north, where ir 
is plain andeaſy. Now, it we look at the beginning 
of this deſcription, we ſhould think it would be the 
deſcent, not. the aſcent, that would be troubleſcme ; 
for the fountains were placed in a valley, and people 
rather deſcend into valleys than aſ end into them: but 
ſuppoting it was a valley in which there was a field up- 
on which there was a mountain, and on the mountain 
theſe fountains ; ſtill, I ſay, that theſe mountains are 
nearly inacceſſible on the three ſides; but that the 
moſt difizul: of them all is the north, the way we 
aſcend from the plain of Goutto. From the eaſt, 
by Sacala, the aſcent is made from the valley of Lit- 
chambara, and from the plain of Aſſoa to the ſouth 
you have the almoſt perpendicular craggy cliff of 
Geeſh, covered with thorny buſhes, trees, and bam- 
boos, which covers the mouth of the caverns ; and on 
the north you have the mountains of Aformaſha,. 
thick ſet with all ſorts of thorny' rrees ard ſhrubs, 
eſpecially with the kantuffa: theſe thickets are, more 
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over, filled with wild beaſts, eſpecially huge, long- 
haired baboons, which we frequently met walking up- 
right. Through theſe high and difficult mountains 
we have only nariow paths, like thoſe of ſheep, made 
by the goats, or the wild beaſts we are ſpeaking of, 
which, after we had walked on them for a long ſpace, 
landed us frequently at the edge of ſome valley or 
precipice, and forced us to $9 back again to ſeek a 
new road. From towards Zeegam to the weſtward, 
and from the plain where the river winds ſo much, 
is the only eaſy acceſs to the ſountains of the Nile 
and they that aſcend to them by this way will rot even 
think that approach too eaſy.” 

Peter Heyling, a proteſtant of Lubec, reſided ſe- 
veral years in the country of Gojam, and was even 
governor of it, but he never made any attempt to diſ- 
cover the ſource of the Nile ; dedicating himſelf en- 
tirely to a ſtudious and ſolitary life. e moſt ex- 
traordinary attempt, however, that ever was made 
to diſcover the ſource of this or any other river, was 
that of a German nobleman named Peter Foſeph de 
Raax, comte de Deſreval. He had been in the Da- 
niſh navy from the year 1721; and,' in 1739, was 
made rear-admiral. That ſame year he reſigned his com- 
million, and began his attempt to diſcover the ſource 
of the Nile in | rae To this country he took his 
wife along with him : and had no ſooner reached Cairo, 
than he quarrelled with a turkiſh mob on a point of 
etiquette; which inſtantly brought upon them the 
janizaries and guards of police, to take them into 
cuſtody. The counteſs exerted herſelf in an extra- 
ordinary manner; and, armed only with a pair of 
ſciſſars, put all the janizaries to flight, and even 
wounded ſeveral of them ; ſo that her huſband -was 
left at liberty to purſue his plan of diſcovery. To 
accompliſh this, he provided a barge with ſmall 
cannon, furniſhed with all neceſſary proviſions for 
himſelf and his wife, who was ſtill to accompany 
him. Before he ſet out, however, it was ſug- 
geſted to him, that, ſuppoſing government might 
protect him ſo far as to allow his barge to pals the 
confines of Egypt ſafely, and to the firſt cataract; ſup- 
poling alſo that ſhe was arrived at Ibrim, or Deir, 
the laſt garriſons depending on Cairo : yet ſtill ſome 
days journey above the garriſons of Deir and Ibrim 
began the dreadful deſarts of Nubia; and farther ſouth 
at the great cataract of Jan Adel, the Nile falls 20 feet 
down a perpendicular rock—ſo that here his voyage 
muſt undoubtedly end. The count, however, flat- 
tered himſelf with being able to obtain ſuch aſſiſtance 
from the garriſons Ibrim and Deir, as would en- 
able him to take the veſſel to pieces, and to carry it 
up above the cataract, where it could again be launch- 
ed into the river. To facilitate this icheme he had 
even entered into a treaty with ſome of the barbarians 
named Kennonſt, who reſide near the catarnt, and 
employ themſelves in gathering ſena, which abounds 
in their country. They promiſed to aſſiſt him in 
this extraordinary adventure; but, luckily for the 
count, he ſuffered hinifelf at laſt to be perſuaded by 
ſome Venetian merchants at Cairo not to proceed in 
perſon on ſuch a dangerous and unheard of naviga- 
tion, but rather to depute Mr Norden, his lieutenant, 
who was likewiſe to ſerve as his draughtſman to re- 
conoitre the forts of Ibrim and Deir, as well as 
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the catara& of Jan Adel, and renew his treaty with 
the Kennouſs. This gentleman accordingly embark- 
ed upon one of the veſſels common on the Nile, but 
met with a great many difficulties and diſaſters before 
he could reach Syene and the firſt cataract; after 
which having with ſtill greater difficulty reached Ibrim, 
inſtead of meeting with any encouragement for the 
count to proceed on his voyage, he was robbed of 
all he had by the governor of the fort, and narrowly 
eſcaped with his life; it having been for ſome time de- 
termined by him and his ſoldiers, that Mr Norden 
ſhould be put to death. By theſe difficulties the count 
was ſo much diſheartened, that he determined to make 
no more attempts on the Nubian fide. He now re- 
ſolved to enter Abyſſinia by the iſland of Maſuah. 
With this view he undertook a voyage round the 
Cape of Good Hope, in order to reach the Red Sea by 
the ſtraits af Babelmandel : but having begun to uſe 
his Spaniſh commiſſion, and taken two Engliſh ſhips, 
he was met by commodore Barnet, who made prizes 
of all the veſſels he had with him, and ſent home the 
count himſelf paſſenger in a Portugueſe ſhip to Liſbon. 

Thus Mr Bruce conſiders himſelf as the firſt Eu- 


ropean who reached the ſources of this river. He 
informs us that they are m the country the Agows, 


as Kircher had ſaid ; fo that the latter muſt either have 
viſited them himſelf, or have had very good informa- 
tion concerning them. The name of the place thro? 
which is the paſſage to the territory of the Agows, 
is Mala; a plain or rather valley, PRE about half 
a mile, and never exceeding a whole mile, in breadth. 
The mountains which ſurround it are at firſt of an in- 
conſideradle height, covered to the very top with her- 
bage and acacia trees; but as they proceed to the 
ſouthward they become more rugged and woody.— 
On the top of theſe mountains are delightful plains, 
producing excellent paſtnre. 'Thoſe to the welt join 
a mountain called Aformaſta, where, from a direction 
nearly ſouth-eaſt, they turn ſouth, and incloſe the 
villages and territory of Sacalla, which lie at the foot 
of them; and ſtill lower, that is, more to the weſtward 
is the ſmall village of Geeſh, where the fountains of 
the Nile are ſituated. Here the mountains are in the 
form of a creſcent; and along theſe the river takes 
its courſe. Thoſe which incloſe the eaſt fide of the 
plain run parallel te the former in their whole courſe, 
making part of the mountains of Lechtambara, or 
at leaſt joining with them ; and theſe two, when be- 
hind Aformaſka, turn to the ſouth, and then to the 
ſouth-weſt, taking the ſame form as they do; only 
making a greater, curve, and incloſing them likewiſe 
in the form of a creſcent, the extremity of wnich ter- 
minates immediately above a ſmall lake named Goode- 
roo in the plain of Aſſoa, below Geeſh, and ꝗirectly 
at the fountains of the Nile. 

Having paſſed ſeveral conſiderable ſtreams, all of 
which empty themſelves into the Nile, our traveller 
found himſelf at laſt obliged to aſcend a very ſteep and 
rugged mountain, where no other pathjwas to be found 
but a very narrow one made by the ſheep or goats, and 
which in ſome places was broken, and ſull of holes; in 
others, he was obſtructed with large ſtones, which ſeem- 
ed to have remained there ſince the creation. The whole 
was covered with thick wood; and he was every where 


ſtopped by the contuffa, as well as by ſeveralother thorny 
| plants, 


Nile. 
A — 


Vi 
NIL 


lants, almoſt as troubleſome as that. Having at laſt, 
owever, reached the top, he had a ſight of the Nile 
immediately below him; but ſo diminiſhed in ſize, 
that it now appeared only a brook ſcarce ſufficient 
to turn a mill. The village of Geeſh is not within 
ſight of the fountains of the river, though not more 
than 600 yards diſtant from them. The country about 
that place terminates in a cliff of about 300 yards high, 
which reaches down to the plain of Aſſoa, continuing 
in the ſame degree of elevation till it meets the Nile a- 
ain about 17 miles to the ſouthward, after having made 
the circuit of the provinces of Gojam and Damot. In 
the middle of this cliff is a vaſt cave running ſtraight 
northward, with many bye-paths v a natural la- 
byrinth, of ſufficient bigneſs to contain the inhabitants 
of the whole village with their cattle. Into this Mr 
Bruce advanced about 100 yards, but he did not chooſe 
to go farther, as the candle he carried with him ſeem- 
ed ready to go out; and the people aſſured him that 
there was nothing remarkable to be ſeen at the end. 
The face of this cliff, fronting the ſouth, affords a 
very pictureſque view from the plain of Aſſoa below; 
parts of the houſes appearing at every ſtage through 
the buſhes and thickets of trees. The mouths of the 
cavern above mentioned, as well as of ſeveral others 
which Mr Bruce did not ſee, are hid by almoſt impe- 
netrable fences of the worſt kind of thorn; nor is there 
any other communication betwixt the upper part and 
the houſes but by narrow winding ſheep-paths, very dif- 
ficult to be diſcovered ; all of them being allowed to be 
overgrown, as a part of the natural defence of the 
ople. The edge of the cliff is covered with lofty and 
igh trees, which ſeem to form a natural fence to prevent 
people from falling down ;and the beauty of the flowers 


which the Abyſlinian thorns bear, ſeem to make ſome 


amends for their bad qualities. From the edge of the 
cliff of Geeſh, above where the village is ſituated, the 
ground ſlopes with a deſcent due north, till we come 
to a triangular marſh upwards of 86 yards broad, and 
286 trom the edge of the cliff, and from a prieſt's houſe 
where Mr Bruce reſided. On the eaſt, the ground 
deſcends with a very gentle ſlope from the large village 
of Sacala, which gives its name to the territory, and 
is about ſix miles diſtant from the ſource, though to 
appearance not above two. About the middle of this 
marſh, and not quite 40 yards from the foot of the 
mountain of Geeſh, riſes a circular hillock about three 
ſeet ſrom the ſurface of the marſh itſelf, though found- 
ed apparently much deeper in it. The diameter of 
this hillock is not quite 12 feet, and is ſurrounded 
by a ſhallow trench which collects the water and ſends 
it off ro the eaſtward. This is firmly built of ſod 
brought from the ſides, and kept conſtantly m repair 
by the Agows, who worſhip the river, and perform 
their religious c:remonies upon this as an altar. In 
the midſt of it is a circular hole, in the formation or 
enlargement of which the work of art is evidently diſ- 
cernible. It is always kept clear of graſs and aquatic 
plants, and the water in it is perfectly pure and lim- 
pid, but without any ebullition or motion diſcernible 
on its ſurface. The mouth is ſome parts of an inch 
leſs than three feet diameter, and at the time our au- 
thor firſt viſited it (Nov, 5. 1770), the water ſtood 
about two inches from the brim, nor did it either in- 
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creaſe or diminiſh during all the time of his reſidence 
at Geeſh. On putting down the ſhaft of a lance, he 
found a very feeble reſiſtance at ſix fect four inches, 
as if from weak ruſhes and graſs ; and about fix inches 
deeper he found his lance had entered into ſoft earth, 
but met with no obſtruction from ſtones or gravel: and 
the ſame was confirmed by uſing a heavy plummet, 
with a line beſmeared with ſoap. —This is the firſt foun- 
tain of the Nile. 

The ſecond fountain is ſituated at about ten feet 
diſtant from the former, a little to the weſt of ſouth; 
and is only 11 inches in diameter, but eight feet 
three inches deep. The third is about 20 feet SSW 
from the firſt ; the mouth being ſomewhat more than 
two feet in diameter, and five feet eight inches in depth. 
Theſe fountains are made uſe of as altars, and from the 
foot of each iſſues a briſk running rill, which uniting 
with the water of the firſt trench, goes off at the 
eaſt fide in a ftream which, our author conjectures, 
would fill a pipe about two inches diameter. The wa- 
ter of theſe fountains is extremely light and good, and 
intenſely cold, though expoſed to the ſcorching heat 
of the ſun without any ſhelter ; there being no trees 
nearer than the cliff of Geeth. The longitude of the 
principal fountain was found by Mr Bruce to be 36 
55 30“ E. from Greenwich. The elevation of the 
ground according to his account, muſt be very great, 
as the barometer ſtood only at 22 Engliſh inches. 
Neither (ſays he) did it vary ſenſibly from that 
height any of the following days I ſtaid at Geeſh; and 
thence I inferred, that at the ſources of the Nile I 
was then more than two miles above the level of the 
ſea a prodigious height, to enjoy a ſky perpetually 
clear, as alſo a hot ſun never overcaſt for a moment 
with clouds from riſing to ſetting.” In the morning 
of Nov. 6. the thermometer ſtood at 44* at noon 
969, and at ſunſet 46%. It was ſenſibly cold at night, 
and (till more fo about an hour before ſunriſe. 

The Nile thus formed by the union of ſtreams from 
theſe three fountains runs eaſtward through the mar{(h 
for about 30 yards, with very little increaſe of its water, 
but ſtill diſtinaly viſible, till it is met by the graſſy 
brink of the land deſcending from Sacala. By this it 
is turned gradually NE, and then due north ; and in 
the two miles in which it flows in that direction it 
receives many ſmall ſtreams from ſprings on each 
ſide; ſo that about this diſtance from the fountains it 
becomes a ſtream capable of turning a common mill. 
Our traveller was much taken with the beauty of this 
ſpot. The ſmall riſing hills about us (ſays he) were 
all thick covered with verdure, eſpecially with clover, 
the largeſt and fineſt I ever ſaw ; the tops of the 
heights covered with trees of a prodigious ſue; the 
ſtream, at the banks of which we were fitting, was lim- 
pid, and pure as the fineſt cryſtal; the ſod covered 
thick with a kind of buſhy tree that ſeemed to affect 
to grow to no height, but thick with foliage and young 
branches, rather to aſſiſt the ſurface of the water; 
whilit it bore in prodigious quantities, a beautiful 
yellow flower, not unlike a ſingle roſe of that colour, 
but without thorns ; and indeed, upon examination, 
we found that it was not a ſpecies of the role, but of 
the hypericum.” | 

Here Mr Bruce exults greatly in his ſucceſs ; as ha- 
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having not only ſeen the fountains of che Nile, but 
die river itſelf running in a ſmall ſtream ; ſo that the 
ancient ſaying of the poet, 


Nec licuit populis parvum te Nile videre, 


could not be applied to him. Here he h over it, 
he ſays, more then 50 times, though he had told us, 
in the preceding page, that it was three yard: over. 
From this ford, however, the Nile turns to the welt- 
ward; and, after running over looſe ſtones occaſionally 
in that direction about four miles farther, there is a 
ſmall cataract of about fix feet in height; after which 
it leaves the mountainous country, and takes its courſe 
through the plains of Goutto. Here it flows ſo gently 
that its motion is ſcarcely to be perceived, but turns 
and winds in its direction more than any river he ever 
ſaw ; forming more than 20 ſharp angular peninſulas 
in the ſpace of five miles. Here the foil is compoſed 
of a marſhy clay, quite deſtitute of trees, and very dif- 
ficult to travel through ; and where its ſtream receives 
no conſiderable addition. Ifſuing out from thence, 
however, it is joined by ſeveral rivulets which fall from 
the moun'ains on each fide, fo that it becomes a con- 
ſiderable ſtream, with high and broken banks covered 
with old timber trees for three miles. In its courſe it 
inclines to the north eaſt, and winds very much, till it 
receives firſt a ſmall river named Diva, and then ano- 
ther named Dee. ol ha, or the river Dee. Turning then 
ſharply to the eaſt, it falls down another cataract, and 
about three miles below receives the Jemma. a pure 
and limpid ſtream, not inferior in ſize to itſelf. Pro- 
ceeding {till to the northward, it receives a number ot 
other S and at laſt croſſes the ſouthern part of 
the lake Tzana or Dembea, preſerving the colour of 
its ſtream during its paſſage, and iſſuing out at the 
welt fide of it in the territory of Dara. 

There is a ford, though very deep and dangerous, 
at the place where the Nile firſt aſſumes the name of 
a river, after emerging from the lake Dembea : but the 
ſtream in other p aces is excceding!'y rapid: the banks 
in the courſe of a few miles become very high, and are 
covered with the molt beautiful and variegated ver dure 
that can be conceived. It is now confined by the 
mountains of Begemder till it reaches Alata, where 
is the third cataract. This, we are informed by Mr 
Bruce, is the moſt magnificent ſight he ever beheld; 
hut he thinks that the height has rather been exagge- 
rated by the m Tionarie:, who make it 50 feet; and 
after many a:tempis to mealure it, he is of opinion 
that it is nearly 40 feet high. At the time he viſited 
it, the river had been pretty much ſweiled by rains, 
and fell in one ſheet of water, without any interval, for 
the ſpace of half an Englith mile in breadth; with ſuch 
a noile as ſtunned and made him giddy for ſome time. 
The river, for ſome ſpace both above and below the 
fall, was covered with « thick miſt, owing to the ſmall 
particles of the water daſhed up into the air by the 
violence of the hock. The river, though ſwelled be- 
yond its uſal ſize, retained it clearneſs, and fell into 
4 natural baſon of rock: the ſtr am appearing to run 
hack againſt the foot of the precipice over which it 
tails with great viclence ; forming innumerable ed- 
dies and waves, being in egceſſive commotion, as may 
eaitty be imagined Jerome Lobo pretends that he 


was able to reach the foo! of the rock, and fit under 
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the prodigious arch of water ſpouting over it; but 
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Mr Bruce does not heſitate to pronounce this to bee 


an abſolute falſehood. The noiſe of the cataract, 
which, he ſays, is like the loudeſt thunder, could not fail 
to confound and deſtroy his ſenſe of hearing; while 
the rapid motion of the water before his eyes wonld 
dazzle the ſight, make him giddy, and utterly de- 
prive him of all his intellectual powers. It was a 
moſt magnificent fight (ſays Mr Bruce), that ages, 
added to the greateſt length of human lite, would not 
deface or eradicate from my memory : it ſtruck me 
with a kind of ſtupor, and a total oblivien of where 
I was, and of every other ſublunary concern.” 

About half a mile below the cataract, the Nile is 
confined between two rocks, where it runs in a narrow 
channel with impetuous velocity and great noiſe. At 
the village of Alata there is a bridge over it, conſiſting 
of one arch, and that no more than 25 feet wide. 
This bridge is ſtrongly fixed into the ſolid rock on 
both ſides, and ſome part of the parapets ſtill remain. 
No crocodiles ever come to Alata, nor are any ever 
ſeen beyond the cataract. 

Below this tremendous water-fall the Nile takes a 
ſouth eaſt direction, along the weltern fide of Begem- 
der and Amhara on the right, incloſing the province 
of Gojam. It receives a great number offtreams from 
both tides, and after ſeveral turns takes at laſt a di- 
rection almoſt due north, and approaches within 62 
miles of its ſource. Notwithſtanding the vaſt increaſe 
of its waters, however, it is {till fordable at tome ſea- 
ſons of the year; and the Galla croſs it at all times 
without any difficulty, either by ſwimming, or on 
goats-ſkins blown up like hladders. It is likewiſe 
croiſed on ſmall rafts, placed on two ſkins filled with 
wind; or by twiſtiag their hands round the. tails of 
the horſes wh ſwim over; a method always uſed by 
the women who follow the Abyflinian armies, and are 
obliged to croſs unfordable rivers. In this part of 
the river crocodiles are met with in great numbers ; 
but the ſuperſtitious people pretend they have charms 
ſufficiently powertul to defend themſelves againſt their 
voracity. The Nile now ſeems to have forced its paſ- 
ſage through a gap in ſome very high mountains which 
bound the country of the Ganges, and falls down a 
cataract of 280 feet high; and immediately below this 
are two others, both of very conſiderable height. 


Theſe mountains run a great way to the weſtward, . 


where they are called Dyre or Tegla, the eaſtern end of 
them joining the mon:'tains of Kueira, where they 
have the name of Fazucl. Theſe mountains, our 
author informs us, are all inhabited by Pagan nations: 
but the country is tefs known than any other on the 
African continent. There is plenty of gold waſhed 
down from the mountains by the torrents in the rainy 
ſeaſon; which is the fine gold of Sennaar, named 
Tiblar. 

The Nile, now running cloſe by Sennaar in a direc- 
tion nearly north and ſouth, makes afterwards a ſharp 
turn to the eaſt; affording a pleatant view in the fair 
ſeaſon, when it is brim- full, and indeed the only orna- 
ment of that bare and inhoſpitable country. Leaving 
Sennaar, it paſſes by many large towns inhabited by 
Arabs, all of them cf a white complexion ; then paſ- 
ſing Gerri, and turning to the north-eaſt, it joins the 
Tacazze, paſſing, during its courſe'through this coun- 


try, 
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try a large and populous town named Chendi, pro- 
Here Mr Bruce 
ſuppoſes the ancient iſland or peninſula of Meroe to 
have been ſituated. Having at length received the 
great river Atbara, the Aſtaboras ot the ancients, it 
turns directly north for about two degrees; then ma- 
king a very unexpected turn weſt by ſouth for more than 
two degrees in longitude, and winding very little, 
it arrives at Korti, the firſt town in Barabra, or 4 
dom of Dongola. From Korti it runs almoſt ſouth- 
weſt till it paſſes Dongola, called alſo Bea, the capital 
of Barabra ; after which it comes to Moſcho, a con- 
ſiderable town and place of refreſhment to the cara- 
vans when they were allowed to paſs from Egypt to 
Ethiopia. From thence turning to the north eaſt it 
meets with a chain of mountains in about 22 15' of 


N. latitude, where is the ſeventh cataract named Fan 


Adel. This is likewiſe very tremendous, though not 
above half as high as that of Alata. This courſe is 
now continued till it falls into the Mediterranean ; 


there being only one other cataract in the whole 
ſpace, which is much inferior to any of thoſe already 
deſcribed. 


This very particular and elaborate account of the 
ſources of the Nile and of the courſe of the river given 
by Mr Bruce, hath not eſcaped criticiſm. We find him 
accuſed by the reviewers, not only of having brought 
nothing to light that was not previouſſy known to the 
learned, but even of having revealed nothing which was 
not previouſly publiſhed in Guthrie's Geographical 
Grammar. This, however, ſeems by ro means a fair 
and candid criticiſm. If the ſources of the Nile, as 
deſcribed by Mr Bruce, were known to the author of 
Guthrie's Grammar, they muſt likewiſe have been ſo 
to every retailer of geography ſince the time of the 
miſſionaries; which, as the reviewers have particu- 
larized that book, would not ſeem to have been the 
caſe. If any thing new was publiſhed there previous to 
the appearance of Mr Bruce's work, it muſt probably 
have been derived indirectly from himſelf ; of which 
clandeſtine method of proceeding that gentlemen has 
had frequent occaſion to complain in other eaſes. It is 
alleged, however, that he has given the name of Nile 
to a ſtream which does not deſerve it. Ihis, like all other 
large rivers, is compoſed of innumerable branches ; 
to viſit the top of every one of which would be in- 
deed an Herculean taſk. The ſource of the largelt 
branch therefore, and that which has the longeſt 
courſe, is undoubtedly to be accounted the ſource of 
the river; but here it is denied that Mr Bruce had 
ſufficient information. © Of the innumerable ſtreams 
(ſay they) that feed the lake of Tzana, there is one 
that ends in a bog, to which Mr Bruce was conducted 
by Woldo, a lying guide, who told him it was the 
ſource of the Nile. Mr Bruce, in a matter of far 
leſs importance, would not have taken Woldo's word ; 
but he is perſuaded, that in this caſe he ſpoke truth ; 
becauſe the credulous barbarians of the neighbouring 
diſtrict paid ſomething like worſhip to this brook, 
which, at the diſtance of 14 miles from its ſource, is 
not 20 ſeet broad, and nowhere one foot deep. Now 
it is almoſt unneceſſary to obſerve, that the natives of 
that country being, according to Mr Bruce's report, 
pagans, might be expected to worſhip the pure and ſalu- 
tary ſtream ; to which, with other extraordinary quali- 
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ties, their ſuperſtition aſcribed the power of curing th: 
bite of a mad dog. Had he traced to its ſource any 
of the other rivulets which run into the lake Tzana, 
it is not unlikely that he might have met with ſimilar 


inſtances of credulity among the ignorant inhabitants 


of its banks. Yet this would not prove any one of 
them in particular to be the head of the Nile. It 
wculd be trifling with the patience of our readers to 
ſay one word more on the queſtion, whether the Por- 
tugueſe Jeſuits or Mr Bruce diſcovered what they er- 
roneouſlly call the head of the Nile. Before either 
they or he had indulged themſelves in a vain triumph 
over the labours of antiquity, they ought to have been 
ſure that they had effected what antiquity was unable 
to accompliſh. Now the river deſcribed by the Jeſuit 
Kircher, who collected the information cf his bre- 
thren, as well as by Mr Brace, is not the Nile of which 
the ancients were in queſt. 'This is amply proved by 
the prince of modern geographers, the incomparable 
D*Anville (at leaſt till our own Rennal appeared), in 
a copious Memoir publiſhed in the 26th volume ot the 
Memoirs of the Academy of Belles Lettres, p. 45. 
To this learned diſſertation we refer our readers ; ad- 
ding only what ſeems probable from the writings cf 
Diodorus Siculus and Herodotus, that the ancicnts 
had two meanings when they ſpoke of the head or 
ſource of the Nile; Firſt, Literally, the head or ſource 
of that great weſtern ſtream now called the White 
River ; which contains a much greater weight of waters, 
and has a much longer courſe than the river deſcribed 
by the Jeſuits and by Mr Bruce: and, 2dly, Me- 
taphorically, the cauſe of the Nile's inundation. This 
cauſe they had diſcovered to be the tropical rains, 
which fall in the extent of 16 degrees on each fide of the 
line; which made the Sacriſtan of Minerva's temple 
of Sais in Egypt tell that inquiſitive traveller Hero- 
dotus, that the waters of the Nile run in two oppo- 
ſite directions from its ſource; the one north into 
Egypt, the other ſouth into Ethiopia; and the re- 
ports of all travellers into Africa ſerve to explain and 
confirm this obſervation. The tropical rains, they 
acknowledge, give riſe to the Nile and all its tributa- 
ry ſtreams which flow northward into the kingdom 
of Sennaar, as well as to the Zeboe, and ſo many 
large rivers which flow ſouth into Ethiopia ; and 
then, according to the inclination of the ground, fall 
into the Indian or Atlantic Ocean. Such then, accord- 
ing to the Egyptian prieſts, is the true and philoſo- 
phical ſource of the Nile; a ſource diſcovered above 
3000 years ago, and not, as Mr Bruce and the Jeſuits 
have ſuppoſed, the head of a paltry rivulet, one of the 
innumerable ſtreams that feed the lake Tzana.” 

On this ſevere criticiſm, however, it is obvious to re- 
mark, that if the ſource of the Nile had been diſco- 
vered ſo many years ago, there is not the leaſt proba- 
bility that the finding of it ſhould have been deemed 
an imp aſſible undertaking, which it molt certainly was, 
by the ancients, —That the finding out the fountains 
of the river itſelf was an object of their inquiry, can- 


not be doubted ; and from the accounts given by Mr 


Brace, it appears very evident that none of the au- 
cients had equal ſucceſs with himſelf; though indeed 
the Jeſuits, as has already ben ob!erved, ſeem to have 
a right to diſpute it with him. From the chrre— 
ſpondence of his accounts * that ef the Jeſuits, it 
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appears certain that the moſt conſiderable ſtream 
which flows into the lake Tzana takes its riſe from 
the fountains at Geeſh already deſcribed; and that 
it is the moſt conſiderable plainly appears from its 
ſtream being viſible through the whole breadth of 
the lake, which is not the caſe with any of the reſt. 
The preference given to this ſtream by the Agows, 
who worſhip it, ſeems alſo an inconteſtible he 
they look upon it to be the great river which paſſes 
through Ethiopia and Egypt; nor will the argument 
of the Reviewers hold good in ſuppoſing that other 
ſtreams are worſhipped, unleſs they could prove that 
they are ſo. As little can it be any objection or 
diſparagement to Mr Bruce's labours, that he did not 
diſcover the ſources of the weſtern branch of the Nile 
called the J/hite River. Had he done ſo, it might 
next have been objected that he did not viſit the ſprings 
of the Tacaz ze, or any other branch. That the origi- 
vin of the White River was unknown to the ancients 
may readily be allowed; but ſo were the fountains of 
Geeth, as evidently appears from the erroneous po- 
{;tion of the ſources of the eaſtern branch of the Nile 
laid down by Ptolemy. - Our traveller, therefore, 
certainly has the merit, if not of diſcovering the 
ſonrces, at leaſt of confirming the accounts which the 
Jeſuits have given of the ſources, of the river called 
the Nile; and of which the White River, whether 
greater or ſmaller, ſeems to be accounted only a 
branch. The ſuperior veneration paid to the eaſtern 
branch of this celebrated river will alſo appear from 
the variety of names given to it, as well as from the 
import of theſe names; of which Mr Bruce gives the 
following account. 

By the Agows it is named Gzier, Geeſa, or Seir ; 
the firſt of which terms ſignifies a god. It is like- 
wile named Ab, father; and has many other names, all 
of them implying the moſt profound veneration. 
Having deſcended into Gojam it is named Abay; 
which, according to Mr Bruce, ſignifies the river that 
uddenly ſwells and overflows periodically with rain, 
By the Gongas on the ſouth ſide of the mountains 
Dyre and Tagle, it is called Da#li, and by thoſe on 
the north fide Kowaſs ; both which names ſignify a 
ewatching dog, the latrator anubis, or dog ftar. In the 
plain country between Fazurlo and Sennaar it is called 
Nile, which ſignifies ue; and the Arabs interpret 
this name by the word Azergue ; which name it re- 
tains till i: reaches Halfaia, where it receives the 
White River. 

Formerly the Nile had the name of Siris, both be- 
fore and after it enters Beja, which the Greeks ima- 
gined was given to it on account of its black colour 


during the inundation ; but Mr Bruce aſſures us that 


the river has no ſuch colour. He affirms, with great 


probability, that this name in the country of Beja 


imports the river of the hear, on whoſe vertical ap- 
pearance this river overflows ; © and this idolatrous 
worſhip (ſays he) was probably part of the reaſon of 
the queſtion the prophet Jeremiah aſks : And what 
haſt thou to do in Egypt to drink the water of Seir, 
or the water profaned by idolatrous rites ?? As tor 
the firſt, it is only the tranſlation of the word babar 
applied to the Nile. The inhabitants of the Barabra 
to this day call it Bahar el Nil, or the ſea of the Nile, 
in contradilliz&tion to the Red Sea, for which they 


. 
have no other name than . Bahar el Moloch, or the Nile. 
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Salt Sea. The junction of the three great rivers, the 
Nile flowing on the weſt ſide of Meroe; the Tacazze, 
which waſhes the eaſt ſide, and joins the Nile at Mag- 
giran in N. Lat. 173 and the Mareb, which ſalls into 
this laſt ſomething above the junction, gives the name 
of Triton to the Nile. 

The name Agyptut, which it has in Homer, and 
which our author ſuppoſes to have been a very an- 
cient name even in Ethiopia, is more difficult to ac- 
count for. This has been almoſt univerſally ſup- 
poſed to be derived from the black colour of the in- 
undation ; but Mr Bruce, for the reaſons already 
given, will not admit of this. Egypt (ſays he) in 
the Ethiopia is called y Gipt, Agar; and an inhabi- 
tant of the country, Gypt, ſor preciſely ſo it is pt onoun- 
ced ; which means the country of ditches or canals, 
drawn from the Nile on both ſides at right angles 
with the river : nothing ſurely is more obvious than 
to write y Gipt, ſo pronounced, Zgypt ; and, with its 
termination ur Or os, Zgyptus. The Nile is alſo called 
Kronides, Jupiter; and has had ſeveral other appella- 
tions beſtowed upon it by the poets; though theſe 
are rather of a tranſitory nature than to be ranked 
among the ancient names of the river. By ſome of 
the ancient fathers it has been named Gon; and by a 
ſtrange train of miracles they would have it to be one 


of the rivers of the terreſtrial paradiſe ; the ſame which 


is ſaid to have encompaſſed the whole land of Cuſh or 
Ethiopia. To effe& this, they are obliged to bring 
the river a great number of miles, not only under the 
earth, but under the ſea alſo; but ſuch reveries need 
no refutation.“ 

Under the article EcyyT we have ſo fully explain- 
ed the cauſe of the annual inundation of the Nile, that, 
with regard to the phenomena itſelf, nothing far- 
ther ſeems neceſſary to be added. We ſhall therefore 
only extract from Mr Bruce's work what he has ſaid 
concerning the mode of natural operation by which 
the tropical rains are produced ; which are now uni- 
verſally allowed to be the cauſe of the annual overflow- 
ing of this and other rivers. 

According to this gentleman, the air is ſo much ra- 
refied by the ſun during the time that he remains al- 
molt ſtationary over the tropic of Capricorn, that the 
other winds loaded with vapours ruſh in upon the land 
from the Atlantic ocean on the welt, the Indian ocean 
on the eaſt, and the cold Southern ocean beyond the 
Cape. Thus a great quantity of vapour is gathered, 
as it were, into a focus; and as the ſame cauſes con- 
tinue to operate during the progreſs of the ſun north- 
ward, a vaſt train df clouds proceed from ſouth to 
north, which, Mr Bruce informs us, are ſometimes ex- 


tended much farther than at other times. Thus he tells 


us, that for two years ſome white dappled clouds were 
ſeen at Gondar on the 7th of January; the ſun 4 
then 34 diſtant from the zenith, and not the lea 
cloudy ſpeck having been ſeen ſor ſeveral months 
before. 
to rain at Gondar, but only for a few minutes at a time, 
in large drops; the ſun being then about 5? diſtant 
from the zenith, The rainy ſeaſon commences with 
violence at every place when the ſun comes directly 
over it; and before it commences at Gondar, green 
boughsand leaves appear floatinginthe Baharrel Abaid, 
Or. 


About the firſt of March, however, it begins 
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or White River, which,' according to the accounts gi- 
ven by the Galla, our author ſuppoſes to take its rite in 
about 5 north latitude. - 

The rains therefore precede the ſun only about 5* ; 
but they continue and increaſe after he has paſſed it 
In April all the rivers in the ſuthern parts of Abyſ- 
finia begin to ſwell, and greatly augment the Nile, 
which is now alſo farther augmented by the vaſt quan- 
tity of water poured into the lake Tzana. On the 
firſt days of May, the ſun paſſes the village of gerri 
v lich is the limit of the tropical rains; and it is very 
remarkable, that though the ſun till continues to o- 
perate with unabated vigour, all his influence cannot 
bring the clouds farther northward than this village ; 
the reaſon of which Mr Bruce, with great reaſon, ſup- 
poſes to be the want of mountains to the northward. 
In confirmation of this opinion, he obſerves, that the 
tropical rains ſtop at the latitude of 14* inſtead of 
169 in the weſtern part of the continent. All this 
time, however, they continue violent in Abyſſinia; 
and in the beginning of June the rivers are all full, and 
continue ſo while the ſun remains ſtationary in the tro- 
pie of Cancer. 

This exceflive rain, which would ſweep off the whole 
ſoil of Egypt into the ſea were it to continue with- 
out intermiflion, begins to abate as the ſun rurns ſouth- 
ward; and on his arrival at the zenith of each place, 
on his paſſage towards that quarter, they ceaſe entire- 


ly; the reaſon of which is no leſs difficult to be diſ- 


covered than that ot their coming on when he arrives 
at the zenith in his paſſage northward. Be the rea- 
ſon what it will, however, the fact is certain; and not 
only ſo, but the time of the rains cealing is exact to a 
ſingle day; inſomuch, that on the 25th of Septem- 
ber the Nile is generally found to be at its higheſt at 
Cairo, and begins to diminiſh every day after. Im- 
mediately after the ſun has paſſed the line, he begins 
the rainy reaſon to the ſouthward ; the rains conſtant- 


ly coming on with violence as he approaches the ze- 


nith of each place; but the inundation is now pro- 
moted in a different manner, according to the differ- 
ence of circumſtances in the ſituation of the places. 
From about 68. Lat. a chain of high mountains runs 
all the way along the middle of the continent towards 
the Cape of Good Hope, and interſects the ſouthern 
part of the peninſula nearly in the ſame manner that 
the Nile does the northern. A ſtrong wind from the 
ſouth, ſtopping the progreſs of the condenſed vapours, 
daſhes them againſt the cold ſummits of this ridge of 
mountains, and forms many rivers, which eſcape in the 
direction either of eaſt or weſt as the level preſents it- 
ſelf. If this is towards the weſt, they fall down the 
Aides of the mountains into the Atlantic, and if on the 
eaſt into the Indian ocean.ä—“ The clouds (ſays Mr 
Bruce), drawn by the violent action of the ſun, are 
condenſed, then broken, and fall as rain on the top of 
the high ridge, and ſwell every river; while a wind 
from the oce:n on the eaſt blows like a monſoon up 
each of theſe ſtreams, in a direction contrary to their 
current, during the whole time of the inundation ; and 
this enables boats to- aſcend into the weſtern parts of 
Sofala, and the interior country to the mountains, 
where lies the gold. The fame effect, from the ſame 
cauſe is produced on the weſtern ſide towards the At- 


lantic ; the high ridge of mountains being placed be- 
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tween the different countries weſt and eaſt, is at once 
the ſource of their riches, and of thoſe rivers which 
conduct to the treaſures, which would be otherwiſe in- 
acceſſible, in the eaſtern parts of the kingdoms of Be- 
nin, Congo, and Angola. 

There are three remarkable appearances attend- 
ing the inundation of the Nile. 
Abyflinia is clear, and the ſun ſhines. About nine, u 
ſmall clond not above four ſeet broad, appears in the 
eaſt, whirling violently round as if upon an axis ; 
but arrived near the zenith, it firſt abates its motion, 
then loſes its ſorm, and extends itſelf greatly, and ſeems 
to call up vapours from all the oppoſite quarters, Theſe 
clouds having attained nearly the fame height, ruth 
againſt each cther with great viclence, and put me al- 
ways in mind of Eliſha foretelling rain on mount Car- 
mel. The air impelled before the heavieſt maſs, or 
ſwifteſt mover, makes an impreſſion of its form on the 
collection of clouds oppoſite ; and the moment it has 
taken poſſeſſion ot the ſpace made to receive it, th: 
moſt violent thunder poſlible to be conceived inſtantly 
follows, with rain; after ſome hours the ſky again 
clears, with a wind at north; and it is always diſa 
greeably cold when the thermometer is below 63®, 

« The ſecond thing remarkable is the variation of 
the thermometer, When the ſun is in the ſouthern 
tropic, 36? diſtant from the zenith of Gondar, it is ſel- 
dom lower than 72* ; but it falls to 60%. and 63? 
when the ſun is immediately yertical ; ſo happily does 
the approach of rain compenſate the heat of a too 
ſcorching ſun. 

„The third is that remarkable ſtop in the extent 
of the rain northward, when the ſun, that has con- 
ducted the vapours from the line, and ſhould ſeem 
now more than ever to be in poſſeſſion of them, is 
here over-ruled ſuddenly : till, on its return to Gorri, 
again 1t reſumes the abſolute command over the rain, 
and reconducts it to the Line, to ſurniſh diſtant de- 
luges to the ſouthward.” 

With regard to the Nile itſelf, it has been ſaid chat 
the quantity of earth brought down by it from Abyſ- 
ſinia is ſo great, that the whole land of Egypt is pro- 
duced from it. This queſtion, however is diſcuſſæd 
under the article EGyer, where it is ſhown that this 
cannot poſſibly be the caſe.—Among other authori- 
ties there quoted was that if Mr Voloey, who ſtrenu- 
ouſly argued againſt the opinion of Mr Savary and 
others, who have maintained that Egypt is the giſt of 
the Nile. Notwithſtanding this, however, we find 
him aſſerting that the ſoil of Egypt has undoubtedly 
been augmented by the Nile : in which cate it is not 
unreaſonable to ſuppoſe that it has been produced by 
it altogether. —< The reader (ſays he) will conclude, 
doubtleſs, from what I have ſaid, that writers have 
flattered themſelves too much in ſuppoſing they could 
fix the preciſe limits of the enlargement and riſe of 
the Delta. But, though I would reject all illuſory cir- 
cumſtances, I am far from denying the fact to be well 
founded; it is too plain from reaſon, and an examina- 
tion ot the country, The riſe of the ground appears 
to be demonſtrated by an obſervation on which little 
ſtreſs had been laid. In going from Roſetta to Cairo, 
when the waters ate low, as in the the month of March, 
we may remark, as we go up the river, that the ſtore 
riſes gradually above the water; ſo that it overflowed 
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two feet at Roſetta, it overflows from three to four 


at Faona, and upwards of twelve at Cairo (a). Now 


by reaſoning ſrom this fact, we may deduce the proof 
of an increaſe by ſediment; for the layer of mud be- 
ing in proportion to the thickneſs of the ſheets of wa- 
ter by which it is depoſited, mult be more or leſs con- 
{iderable as theſe are of a greater or leſs depth; and 
we have ſeen that the like gradation is obſervable from 
Aſouan to the ſea. 

« Oa the other hand, the mcreaſe of the Delta ma- 
niſeſts itſelf in a ſtriking manner, by the form of Egypt 
along the Mediteranean. When we conſider its figure 
on the map, we perceive that the country which 1s in 
the line of the river, and evidently formed of foreign 
materials, has aſſumed a ſemicircular ſhape, and that 
the ſhores of Arabia and Africa, on each fide, have a 
direction towards the bottom of the Delta; which ma- 
niſeſtly diſcovers that this country was formerly a 
gulf, that in time has been filled up. 

« This accumulation is common to all rivers, and is 
accounted for in the ſame manner in all: the rain wa- 
ter and the ſnow deſcending from the mountains into 
the valleys, hurry inceſſantly along with them the 
earth they waſh away in their deſcent. The heavier 
parts, ſuch as pebbles and ſands, ſoon ſtop, unleſs for- 
ced along by a rapid current. But when the waters 
meet only with a fine and light earth, they carry away 
large quantities with the greateſt facility. The Nile, 
meeting with ſuch a kind of earth in Abyſſinia and 
the anterior parts of Africa, its waters are loaded and 
its bed filled with it; nay it is trequently ſo embar- 
raſſed with this ſediment as to be ſtraitened in its 
courſe. But when the inundation reſtores to it its 
natural energy, it drives the mud that has accumu- 
lated towards the ſea, at the ſame time that it brings 
down more for the enſuing ſeaſon ; and this, arrived 
at its mouth, heaps up, and forms ſhoals, where the 
declivity does not allow ſufficient action to the cur- 
rent, and where the ſea produces an equillibrium of 
:efiſtance, The ſtagnation which follows, occaſions 
the groſſer particles, which till then had floated, to 
ſink ; and this takes place more particularly in thoſe 
places where there is leaſt motion, as towards the 
ſhores, till the ſides become gradually enriched by the 
ſpoils of the upper country and of the Delta itſelf : 
for if the Nile takes from Abyſſinia to give to the 
Thebais, it likewiſe takes from the Thebais to give 
to the Delta, and from the Delta to carry to the ſea, 
Wherever its waters have a current, it deſpoils the 
{ame territory that it enriches. As we aſcend towards 
Cairo, when the river is low, we may obſerve the banks 
worn ſteep on each ſide and crumbling in large flakes, 
The Nile, which undermines them, depriving their 
light earth of ſupport, it falls into the bed of the ri- 
ver; for when the water is high, the earth imbibes 
it; and when the ſun and drought return, it cracks and 
moulders away in great flakes, which are hurried along 
by the Nile.” 

Thus does Mr Volney argue ſor the increaſe of the 
Delta in the very ſame manner that others have ar- 
vucd for the production of the whole country of 
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Egypt; an opinion which he is at t pains to 
he, Under the article Ecyer, — an it is 
ſhown that the Nile does not bring down any 
quantity of mud ſufficient for the purpoſes aflign- 
ed ; and with regard to the argument drawn from the 
ſhallowneſs of the inundation when near the ſea, this 
does not prove any riſe of the land ; but, as Mr Ren- 
nel has judiciouſly obſerved in his remarks on the in- 
undation of the Ganges, ariſes from the nature of the 
fluid itſelf. The reaſon, in ſhort, is this; The ſurface 
of the ſea is the loweſt point to which the waters of 
every inundation have a tendency; and when they ar- 
rive there, they ſpread themſelves over it with more 
eaſe than any where elſe, becauſe they meet with leſs 
reſiſtance. Their motion, however, by reaſon of the 
ſmall declivity, is leſs ſwift than that of the waters 
farther up the river, where the declivity is greater ; 
and conſequently the latter being ſomewhat impeded 
in their motion, are in ſome degree accumulated. The 
ſurface of the inundation, therefore, does not form a 
perfectly level plain, but one gradually ſloping from the 
anterior parts of the country towards the ſea; ſo that 
at the greateſt diſtance from the ocean the water will 
always be deepeſt, even if we ſhould ſuppoſe the whole 
country to be perfectly ſmooth, and compoſed of the 
moſt ſolid materials. This theory is eaſily underſtood 
from obſerving a quantity of water running along a 
wooden ſpout, which is always more ſhallow at the 
end of the ſpout where it runs off than at the other 
With regard to Mr Volney's other arguments they 
are without doubt contradictory ; for if, as he ſays, 
the river takes from Abyſlinia to give to the Thebais, 
from Thebais to give to the Delta, and from Delta to 
the ſea, it undoubtedly follows, that it gives nothing to 
any part of the land whatever, but that altogether 
is ſwept into the Mediterranean ſea ; which, indeed, 
ſome very trifling quantities excepted, is moſt probably 
the caſe. 

It has been remarked by Mr Pococke, a very judi- 
cious traveller, that in the beginning of the inunda- 
tion, the waters of the Nile turn red, and ſometimes 
green ; and while they remain of that colour, they are 
unwholeſome. He explains this phenomenon by ſup- 
poſing, that the inundation at firſt brings away that r24 
or green filth which may be about the lakes where it 
takes its riſe 3 or about the ſources of the ſmall rivers 
which flow into it, near its pincipal ſource ; “ for, 
ſays he, though there is ſo little water in the Nile 
when at lowelt, that there is hardly any current in 
many parts of it, yet it cannot be ſuppoſed that the 
water ſhould ſtagnate in the bed of the Nile fo as to 
become green. Afterwards the water begins to be 
red and ſtill more turbid, and then it begins to be 
wholeſome.” — This circumſtance is explained by Mr 
Bruce in the following manner. The country about 
Narea and Caffa, where the river Abiad takes its riſe, 
is full of immenſe marſhes, where, during the dry ſea- 
ſon, the water ſtagnates, and becomes impregnated. 
with every kind of corrupted matter. Theſe, on the 
commencement of the rains, overflow into the river 
Abiad, which takes its riſe there. The overflowing 

of 


— 


— 


(a) t would be curious to aſcertain in what proportion it continues up to Aſouan. Some Copts, whom L 
have interrogated on the ſubjects aſſured me that it was much higher through all the Said than at Cairo.“ 
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w—— into Egypt after which follows that of the great lake 


Tana, through which the Nile paſſes ; which having 
been ſtagnated, and without ram, under a ſcorching 
ſun for ſix months, joins its putrid waters to the 
former. In Abyſlinia alſo, there are very few rivers 
that run after November, but all of them ſtand in pro- 
digious pools, which, by the heat of the ſun, likewiſe 
turn putrid, and on the commencement of the rains 
throw off their ſtagnant water into the Nile; but at 
laſt the rains becoming conſtant, all this putrid mat- 
ter is carried off, and the ſources of the inundation 
become ſweet and wholeſome. The river then paſſing 
thro” the kingdom of Sennaar, the ſoil of which is a red 
bole, becomesgcoloured with that earth; and this mix- 
ture, along with the moving ſands of the deſarts, of 
which it receives a great quantity when raiſed by the 
winds precipitates all the viſcous and putrid matter, 
which float in the waters ; whence Mr Pocock, judi- 
ciouſly obſerves, that the Nile is not wholeſome when 
the water is cbear and green, but when ſo red and tur- 
bid that it ſtains the water of the Mediterranean. 

The rains in Abyflinia, which ceaſe about the 8th 
of September, generally leave a ſickly ſeaſon in the 
low country ; but the diſeaſes produced by theſe rains 
are removed by others which come on about the end 
of October, and ceaſe about the 8th of November. 
On theſe rains depend the latter crops of the Abyſſi- 
nians ; and for theſe the Agows pray to the river, or 
the genius or ſpirit reſiding in it. In Egypt, how- 
ever, the effect of them is ſeldom perceived; but in 
ſome years they prove exceflive ; and it has been ob- 
ſerved that the Nile, after it has fallen, has again riſen 
in ſuch a manner as to alarm the whole country. This 
is ſaid to have happened in the time of Cleopatra, 
when it was fuppoſed to preſage the extinction of the 
13388 of the Ptolemies; and in 1737, it was 

ikewiſe imagined to portend ſome dreadful calamity. 

The quantity of rain, by which all this inundation 
is occaſioned, varies conſiderably in different years; 
at leaſt at Gonder, where Mr Bruce had an opportu- 
nity of meaſuring it. In 1770 it amounted to 35% 
inches; but in 1771 it amounted to no leſs than 
41,355 inches from the vernal equinox to the 8th of 
September.—What our author adds concerning the 
variation of the rainy months, ſeems totally irrecon- 
cileable with what he had before advanced concerning 
the extreme regularity of the natural cauſes by which 
the tropical rains are produced. In 1770 (ſays he) 
Auguſt was the rainy month; in 1771, July, — When 
July is the rainy month, the rains generally ceaſe for 
ſome days in the beginning of Auguſt, and then a 
prodigous deal falls in the latter end of that month 
and firſt week of September. In other years July and 
Auguſt are the violent rainy months, while June is 
fair. And laſtly, in others, May, June, July, Auguſt, 
and the firſt week of September.” If this is the caſe, 
what becomes of the regular attraction of the clonds 
by the ſun as he advances northward ; of the coming 
on of the rains when he arrives at the zenith of any 
place, in his paſſage to the tropic of Cancer; and of 
their ceaſing when he comes to the ſame point in his 
return ſouthward ? 

Under the article Erx10e14 we have mentioned a 


threat of one of the Abyſſinian monarchs, that he 
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fertilizing the land of Egypt; and it has likewiſe been 
relared, that conſiderable progreſs was made in this 
undertaking by another emperor. Mr Bruce has be- 
ſtowed an entire chapter on the ſubje& : and is of opi- 
nion, that “there ſeems to be no doubt that it is poſ- 
ſible to diminiſh or divert the courſe of the Nile, that 
it ſhould be inſufficient to fertilize the country of 
Egypt ; becauſe the Nile, and all the rivers that run 
into it, and all the rains that ſwell theſe rivers, fall in 
a country two miles above the level of the ſea ; there- 
fore, it cannot be denied, that there is level enough to 
divert many of the rivers into the Red Sea, or perhaps 
ſtill eaſier by turning the courſe of the river Abiad 
till it meets the level of the Niger, or paſs through 
the deſart into the Mediterranean.” —Alphonſo Albu- 
querque is ſaid to have written frequently to the king 
of Portugal to ſend him pioneers from Madeira, with 
people accuſtomed to level grounds, and prepare them 
for ſugar canes ; by whoſe aſſiſtance he meant to turn 
the Nile into the Red Sea. This undertaking, how- 
ever, if it really had been projected, was never accom- 
pliſhed ; nor indeed is there any probability that ever 
ſach a mad attempt was propoſed. Indeed, though 
we cannot deny that there is a poſſibility in nature of 
accompliſhing it, yet the vaſt difficulty of turniag 
the courſe of ſo many large rivers may juſtly ſtigma- 
tize it as impracticable; not to mention the obſtacles 
which muſt naturally be ſuggeſted from the apparent 
inutility of the undertaking, and which would ari:e 
from the oppoſition of the Egyptians. 

It has already been obſerved in a quotation from 
the Reviewers, that Herodotus was informed by the 
ſacriſtan or ſecretary of the treaſury of Minerva, that 
one half of the waters of the Nile ran north and the 
other ſouth. This is alſo taken notice of by Mr 
Bruce ; who gives the following explanation of it, 
The ſecretary was probably of that country himſelf, 
and ſeems by his obſervation to have known more of it 
than all the ancients together. In fact we have ſeen, 
that between 13® and 14 north latitude, the Nile, 
with all its tributary ſtreams, which have their riſe 
and courſe within the tropical rains, falls down into 
the flat country (the kingdom of Sennaar), which is 
more than a mile lower than the high country in 
Abyſſinia; and thence, with a little inclination, it 
runs into Egypt. Again, in latitude 9“, in the king- 
dom of Gingiro, the Zebee runs ſouth or ſouth-ea{t 
into the Inner Ethiopia, as do allo many other rivers, 
and, as I have heard trom the natives of that country, 
empty themſelves into a lake, as thoſe on the north 
ſide of the line do into the lake Tzana, thence diſtri- 
buting their waters to the eait and welt. Theſe be- 
come the heads of great rivers, that run through the 
interior countries of Ethiopia (correſponding to the 
ſea-coaſt of Melinda and Momboza) into the Indian 
Ocean: whilſt, on the weſtward, they are the origin 
of the vaſt ſtreams that fall into the Atlantic, paſ- 
ſing through Benin and Congo, ſouth- ward of the 
river Gambia and the Sierra-leona. In ſhort, the 
periodical rains from the tropic of Capricorn to the 
line, being in equal quantity with thoſe that fall between. 
the line and the tropic of Cancer, it is plain, that if 
the land of Ethiopia floped equally from the line 
ſouthward and northward, the rains that fall would 
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go, the one half north and the other half ſouth; but 
as the ground from 5 north declines all ſouthward, it 
follows, that the rivers which run to the ſouthward 
muſt be equal to thoſe that run northward, plus the 
rain that falls in the 5* north latitude, where the 
ground begins to ſlope to the ſouthward ; and there 
can be little doubt that this is at leaſt one of the 
reaſons why there are in the ſouthern continent ſo many 
rivers larger than the Nile, that run both into the 
Indian and Atlantic Oceans.” 

From this account given to Herodotus, it has been 
ſuppoſed, by ſome writers on geography, that the 
Nile divides itſelf into two branches, one of which 
runs northward into Egypt, and one through the 
country of the negroes weſtward into the Atlantic 
ocean. This opinon was firſt broached by Pliny. 
It has been adopted by the Nubian geographer, was 
urged in ſupport of it, that if the Nile carried down 
all the rains which fall into it from Aby ſſinia, the 
people of Egypt would not be ſafe in their houſes. 
But to this Mr Bruce anſwers, that the waſte of wa- 
ter in the burning defarts through which the Nile 
paſſes is ſo great, that unleſs it was ſupphed by ano- 
ther ſtream, the White river, equal in magnitude to 
itſelf, and which, riſing in a country of perpetual 
rains, is thus always kept full, it never could reach 
Egypt at all, but would be loſt in the ſands, as is the 
caſe with many other very conſiderable rivers in Afri- 
ca, © The rains (ſays he) are collected by the four 
great rivers in Abyſſinia; the Mareb, the Bowiha, 
the Tacazze, and the Nile. All theſe principal, and 
their tributary ſtreams, would, however, be abſorbed, 
nor be able to paſs the burning deſarts, or find their 
way into Egypt, were it not for the White river, 
which having its ſource in a country of almoſt perpe- 
tual rains, joins to it a never failing ſtream equal to the 
Nile itſelf.“ 

We ſhall conclude this article with ſome account 
of the Agows who inhahit the country about the 
ſources of the Nile. Theſe, according to Mr Bruce, 
are one of the molt conſiderable nations in Abyflinia, 
and can bring into the field about 4000 horſe and a 


great number of foot; but were once much more 


powerful than they are now, having been greatly re- 
duced by the invaſions of the Galla. Their province 
is no where more than 60 miles in length, or than 30 
in breadth ; notwithſtanding which they ſupply the 
capital and all the neighbouring country with cattle, 
honey, butter, wax, hides, and a number of other 


neceſſary articles: whence it has been cuſtomary for 


the Abyſſinian princes to exact a tribute rather than 
military ſervice from them. The butter is kept from 
putrefaction during the long carriage by mixing it 
with a ſmall quantity of a root ſomewhat like a car- 
It is of a yellow co- 
lour, and anſwers the purpoſe perfectly well; which 
in that climate it is very doubtful if ſalt could do. 
The latter is beſides uſed as money; being circulated 
inſtead of filver coin, and uſed as change for gold. 
Brides paint their feet, hards, and nails, with this 
root. A large quantity of the. ſeed of the plant was 
brought into Europe by Mr Bruce. 

The A gow- carry on a confiderable trade with the 
Fhangallu and other black ſavages in the neighbour. 
hood exchanging the produce of their country for 
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gold, ivory, horns of the rhinoceros, and ſome fine 
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cotton. The barbarity and thievilh diſpoſition of Nilometer. 


both nations, however, render this trade much infe- 
rior to what it might be. | 

In their religion the Agows are groſs idolators, 
paying divine honours to the Nile, as has already 
been obſerved. Mr Bruce, who lodged in the houſe 
of the prieſt of the river, had an opportunity of be. 
coming acquainted with many particulars of their de- 
votion. He heard him addreſs a prayer to the Nile, in 
which he ſtyled it the“ Moſt High God, the Su- 
viour of the world.” In this prayer he petitioned 
for ſeaſonable rain, plenty of graſs, and the preſer- 
vation of a kind of ſerpents; deprecating thunder alſo 
very pathetically. The moſt ſublime and lofty titles 


are given by them to the ſpirit which they ſuppoſe 


to reſide in the river Nile; calling it everlaſting God, 
Light of the world, Eye of the World, God of Peace, 
their Saviour, and father of the Univerſe. | | 

The Agows are all clothed in hides, which they 
manufacture in a manner peculiar to themſelves. Theſe 
hides are made in the form of a ſhirt reaching down 
to their feet, and tied about the middle with a kind 
of ſaſh or girdle. The lower part of it reſembles a 
large double petticoat; one fold of which they turn 
back over their ſhoulders, faſtening it with a broach 
or ſkewer acroſs their breaſt before, and the married 
women carry their childern in it behind. The younger 
ſort generally go naked. 'The women are marriageable 
at nine years of age, though they commonly do not 
marry till eleven: and they continue to bear children 
till 30, and ſometimes longer, They are generally 
thin, and below the middle fize, as well as the men. 
Barreneſs is quite unknown among them. 

The country of the Agows has a very elevated 
ſituation, and is of courſe ſo temperate that the heat 
may eaſily be borne, though little more than 10 from 
the equator. 'The people, however, are but ſhort- 
lived ; which may in part be owing to the oppreſſion 
they labour under. This, according to Mr Bruce, 
is exceſſive. Though their country (ſays he) 
abounds with all the neceſſaries of life, their taxes, 
tributes, and ſervices, eſpecially at preſent, are fo 
multiplied upon them, whilſt their diſtreſſes of late 
have been ſo great and frequent, that they are only 
the manufactures of the commodities they ſell, to 
ſatisfy theſe conſtant exorbitant demands, and can- 
not enjoy any part of their own produce themſelves, 
but live in penury and miſery ſcarce to be conceived. 
We ſaw a number of women wrinkled and ſun-burnt ſo 
as ſcarce to appear human, wandering about under a 
burning ſun, with one and ſometimes two children 
upon their backs: gathering the ſeeds of bent graſs 
to make a kind of bread.” 

NILOMETER, or Ni Los cor, an inſtrument uſed 
among the ancients to meaſure the height of the 
water of the river Nile in its overflowings. 

The word comes frum NO., Nile (and that from 
vee ive, new mud.” or, as ſome others will have it 
from vw, I flow.” and , © mud”) and wirger, 
« meaſure.” The Greeks more ordinarily call it N#:2.- 
CROTIC?, 

The nilometer is ſaid, by ſeveral Arabian writers, 
to have been firſt ſet up, tor this purpoſe by Joſeph 
during his regency in Egypt; the meaſure of it 
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of Egypt. _ | 

From the meaſure of this column, Dr Cumberland + 
deduces an argument, in order to prove that the Jewiſh 
and Egyptian cubit were of the ſame length. 

In he French king's library is an Arabic treatiſe 
on nilometers, intitled Neil , alnal al Nil; wherein are 
deſcribed all the overflowings of the Nile, from the 
firſt year of the Hegira to the 875th. 

Herodotus mentions a column erected in a point 
of the ifland Delta, to ſerve as a nilometer ; and there 
is ſtill one of the ſame kind in a moſque of the ſame 

lace. 

1 As all the riches of Egypt ariſe from the inunda- 
tions of the Nile, che ese uſed to ſupplicate 
them at the hands of their Serapis; and committed 
the moſt execrable crimes, as actions, ſorſooth, of re- 
ligion, to obtain the favour. This occaſioned Con- 
ſtantine expreſsly to prohibit theſe ſacrifices, &c. and 
to order the nilometer to be removed into the church ; 
whereas, till that time, it had been in the temple of 
Serapis. Julian the apoſtate had it replaced in the 
temple, where it continued till the time of the great 
Theodoſius. 

The only rational and conſiſtent account, however, 
which we have of the nilometer is given by the cele- 
brated traveller Mr Bruce. On the point * of the 
iſland Rhode, between Geeza and Cairo, near the 
middle of the river, is a round tower inclofing a neat 
well or ciſtern lined with marble. The bottom of this 
well is on the ſame level with the bottom of the Nile, 
which has free acceſs to it through a large opening like 
an embraſure. In the middle of the well riſes a thin 
column of eight faces of blue and white marble ; of 
which the foot is on the ſame plane with the bottom 
of the river. This pillar is divided into 20 pecks, of 
22 inches each. Of theſe pecks the two lowermoſt 
are leſt, without any diviſion, to ſtand for the quan- 
tity of ſludge which the water depoſits there. Two 
pecks are 3 divided, on the right-hand, into 24 
digits each; then on the left, four pecks are divided 
into 24 digits; then on the right, four; and on the- 
left another four: again, four on the right, which com- 
pletes the number of 18 pecks from the firſt diviſion 
marked on the pillar, each peck being 22 inches. Thus 
the whole marked and unmarked amounts to ſome- 
thing more than 36 feet Engliſh. 

On the night of St John, when, by the falling of 
the dew, they perceive the rain-water from Ethiopia 
mixed with the Nile at Cairo, they begin to announce 
the elevation of the river, having then five pecks 
of water marked on the nilometer, and two unmarked 
for the ſludge, of which they take no notice. Their 
firſt proclamation, ſuppoſing the Nile to have riſen 
12 digits, is 12 from 6, or it wants 12 digits to be 
fix pecks. When it has riſen three more, it is nine 
from ſix; and ſo on, till the whole 18 be filled, when 
all the land of Egypt is fit for cultivation. Several 
canals are then opened, which convey the water into 
the deſart, aud hinder any further ſtagnation on the 
fields. There is indeed a great deal of more water 
to come from Ethiopia; but were the inundation 
ſuffered to go on, it would not drain ſeon enough to 


fit the land for tillage: and to guard againſt this miſ- 
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chief is che principal uſe of che nilometer, thougli 
the Iukiſh government makes it an engine of taxa- 
tion, From time immemorial the Egyptians paid, as 
tribute to the king, a certain proportion of che fruit 
of the ground ; and this was anciently aſcertained by 
the elevation of the water on the nilometer, and by 
the menſuration of the land actually overflowed. But 
the Saracen goverment, and afterwards the Turkiſh, 
has taxed the people by the elevation alone of the wa- 
ter, without atcending to its courſe over the country, 
or the extent of the land actually overflowed ; and this 
tax is ſometimes cruelly oppreſlive. 

NIMBUS, in antiquity, a circle obſerved on cer- 
tain medals, or round the heads of ſome emperors ; 
anſwering to the circles of light drawn round the 
images of ſaints. 

IMEGUEN, a large, handſome, and ſtrong town 
of the Netherlands, and capital of Dutch Guelder- 
land, with a citadel, an ancient palace, and ſeveral 
forts. It is noted for the peace concluded there in 
1679. It has a magnificent town-houſe, and the in- 
habitants are greatly given to trade. It is ſeated on 
the Vahal or Wahal, between the Rhine and the 
Maeſe. It is the utmoſt eaſtern boundary of the Ne- 
therlaads. It contains two Dutch churches, a French 
Calviniſt and a Lutheran church, five Popilh, and 
ſeveral hoſpitals. It was once a Han's-town and an 
imperial city. It is now the ſeat of government, has 
a canal to Arnheim, and conſiderable trade to ſome 
parts of Germany: it trades alſo in fine beer brewing, 
fattening of cattle, and exporting of its butter, which 
is extremely good, into all the other provinces. It is 
in E. Long. 5. 50. N. lat. 51. 55. 

NIMETULAHITES, a kind of Turkiſh monks, 
ſo called from their founder Nimetulahi, famous for 
his doctrines and the auſterity of his life. 

NIMPO, a city and ſea-port town of China, in the 
province of Chekiang. It is ſeated on the eaſtern ſea 
ot China, over-againit Japan. It is a city of the firſt 
rank, and ſtands at the confluence of two ſmall rivers, 
which, after their union, form a channel that reaches 
to the fea, and is deep enough to bear veſſels of 200 
tons burden. The walls of Nimpo are 5000 paces in 
circumfer2nce, and are built with fre2-ſtone. There 
are five gates, beſides two water-gates for the paſſage 
of barks into the city ; a tower ſeveral ſtories high, 
built of bricks; and a long bridge of boats, faſtened 
together with iron chains, over a very broad canal. 
This city 15 commanded by a citadel built on a very 
high rock, by the foot of which all vetlzls mult ne- 
ceſſarily paſs. The Chineſe merchants of Siam and 
Batavia go to this place yearly to buy ſilks, which 
are the Freſt in the empire. They have alſo a great 
trade with Japan, it being but two days fail from 
hence: thither they carry ſilks, {tuffs, tugar, drugs, 
and wine; and bring back copper, gold, and ſilver. 
E. Long. 122. o. N. Lat. 30. o. 

NIMROD, che fixth ſon of Caſh, and in all ap- 
pearauce much younger than any of his brothers: for 
Moſes mentions the ſons of Raamah, his fourth bro- 
ther, before he ſpeaks of him. What the ſacred hi- 
ſtorian ſays of him is ſhort; and yet he ſays more of 
him than of any other of the poſterity of Noah, till 
he comes to Abraham. He tells us, that Nimrod 
began to be a mighty one in the earth; that he was 

a 


Nimbus 
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verb; and that the beginning of his kingdom was 
Babel, and Erech, and Accad, and Calnch, in the 
land of Shinaar.” 

From this account he is ſuppoſed to have been a 
man of extraordinary ſtrength and valour. Some re- 
preſent him as a giant; all conſider him as a great 
warrior. It is generally thought, that by the words 
a mighty hunter, is to be underſtood, that he was a 
great tyrant ; but ſome of the Rabbins interpret thoſe 

words favourably, ſaying, that Nimrod was qualified 
by a peculiar dexterity and ſtrength for the chace, 
and that he offered to God, the game which he took ; 
and ſeveral of the moderns are of opinion, that this 
paſſage is not to be underſtood of his tyrannical op- 
preſſions, or of hunting of men, but of beaſts. It muſt 
be owned, that the phraſe before the Lord may be taken 
in a favourable ſenſe, and as a commendation of a per- 
ſon's good qualities; but in this place the generality 
of expoſitors underſtand it otherwile. ; 

Huating mult have been one of the moſt uſeful em- 
ployments in the times jult after the diſperſion, when 
all countries were over-run with wild beaſts, of which 
it was neceſſary they ſhould be cleared, in order to 
make them habitable ; and therefore nothing ſeemed 
more proper to procure a man eſteem and honour in 
thoſe ages, than his being an expert hunter. By that 
exerciſe, we are told, the ancient Perſians fitted their 
kings for war and government ; and hunting is ſtill, 
in many countries, conſidered as one part of a royal 
education. 

There is nothing in the ſhort hiſtory of Nimrod 
which carries the leaſt air of reproach, except his 
name, which ſignifies a rebel; and that is the circum- 
itance which ſeems to have occaſioned the injurious 
opinions which have been entertained of him in allages. 
Commentators, being prepoſſeſſed in general, that 
the curſe of Noah fell upon the poſterity of Ham, and 
finding this prince ſtigmatized by his name, have in- 
terpreted every paſſage relating to him to his diſadvan- 
tage. They repreſent him as a rebel againſt God, in 
perſuading the deſcendants of Noah to diſobey the 
divine command to diſperſe, and in ſetting them to 
build de tower of Babel, with an impious defign of 
ſcaling heaven. They brand him as an ambitious 
uſurper, and an inſolent oppreſſor; and make him the 
author of the adoration of fire, of idolatrous worſhip 
given to men, and the firſt perſecutor on the ſcore of 
religion, On the other hand, ſome account him a 
virtuous prince, who, far from adviſing the building 
of Babel, left the country, and went into Aſſyria, be- 
cauſe he would nor give his conſent to that projet. 

Nimrod is generally thought to have been the firſt 
Ling after the food though ſome authors, ſuppoſing 
a plantation or diſperſion prior to that of Babel, have 
made kings in ſeveral countries before his time. Miz- 
raim is thought by many who contend for the anti- 
quity of the Egyptian monarchy, to have begun his 
reign much earher than Nimrod ; and others, from the 
uniſornity of the languages ſpoken in Aſſyria, Baby- 
lonia, Syria, and Canaan, affirm thoſe countries to have 
been peopled before the confulion of tongues. 

The tour cities Moſes gives to Nimrod conſtituted 
a large kingdom in thoſe early times, when ſew kings 
had more than one; only it muſt be obſerved, that 
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poſſeſſions might at firſt have been large, and after- Nimros, 


wards divided into ſeveral parcels ; and Nimrod being 


the leader of a nation, we may ſuppoſe his ſubjects 
ſettled within thoſe limits : whether he became 
ſeſſed of thoſe cities by conqueſt or otherwiſe, 
not appear; it is moſt probable he did not build Ba- 
bel, all the poſterity of Noah ſeeming to have been 
equally concerned in that affair; nor does it appear 
that he built the other three, though the founding of 
them, and many more, with other works, are attribu- 
ted to him by ſome authors. It may ſeem alſo a little 
ſtrange, that Nimrod ſhould be preferred to the regal 
dignity, and enjoy the molt cultivated part of the 
earth then known, rather than any other of the elder 
chiefs or heads of nations, even of the branch of Ham. 
Perhaps it was conferred on him for his dexterity in 
hunting; or, it may be, he did not aſſume the title 
of king till after his father Cuſh's death, who might 
have been ſettled there before him, and left him the 
ſovereignty ; but we incline to think, that he ſeized 
Shinaar from the deſcendants of Shem, driving out 
Aſhur, who from thence went and ſounded Nineveh 
and other cities in Aſſyria. 
The ſcripture does not inform us when Nimrod be- 
gan his reign: Some date it before the diſperſion 
ut ſuch a conjecture does aq; ſeem to ſuit with the 
Mofaical hiſtory; for before diſperſion we read 
of no city but Babel; nor could there well be more, 
while all mankind were yet in a body together ; but 
when Nimrod aſſumed the regal title, there ſeem to 
have been other cities; a circumſtance which ſhows it 
was a good while after the diſperſion. "The learned 
writers of the Univerſal Hiſtory place the beginning 
of his reign 3o years from that event, and in all like- 
lihood it thould be placed rather later than earlier. 
Authors have taken a great deal of pains to find 
Nimrod in profane hiſtory : ſome have imagined him 
to be the ſame with Belus, the founder of the Baby- 
loniſh empire; others take him to be Ninus, the firſt 
Aſſyrian monarch. Some believe bim to have been 
Evechous, the firſt Chaldean king after the deluge ; 
and others perccive a great reſemblance between him 
and Bacchus, both in actions and name. Some of the 
Mahommedan writers ſuppoſe Nimrod to have been 
Zohak, a Perſian king of the firſt dynaſty ; others 
contend for his being Cay Cans, the ſecond king of 
the ſecond race; and ſome of the Jews ſay he is the 
ſame with Amraphel, the king of Shinaar, mentioned 
by Moſes. But there is no certainly in theſe con- 


jectures, nor have we any knowledge of his immediate 


ſucceſſors, 

The ſcripture mentions nothing as to the death of 
Nimrod; but authors have taken care that ſuch an eſ- 
ſential circumſtance in his hiſtory ſhould not be want- 
ing. Some of the rabbins pretend he was ſlain by 
Eſau, whom they make his contemporary. There is 
a tradition that he was killed by the fall of the tower of 
Babel, which was overthrown by tempeſtuous winds. 
Others ſay, that as he led an army againſt Abraham, 
God ſent a ſquadron of gnats, which deſtroyed molt 
of them; and particularly Nimrod, whoſe brain was 
pierced by one of thoſe inſects. 

NINE, tne laſt of the radical numbers or charac- 
ters; from the combination of which any definite 
number, however large, may be produced. It is 

obſerved 
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products of 9, if you add together all the characters 
of which any of the former products is compoſed : 
thus of 18, 27, 36, which are products of 9, you 
make g, by adding 1 to 8, 2 to 7, 3 to 6. Thus 
369 is a product alſo cfg; and if you add 3, 6, and 
9, you make 18, a leſſer product of 9.“ See Hume's 
Dialogues on Nat. Relig. p. 167, 168, &c. 2d edit. 

NINEVEH (anc. geog.), the capital city of Aſſy- 
ria, founded by Aſhur the ſon of Shem (Gen. x. 11.): 
or, = others read the text, by Nimrod the fon of 
Culh, 

However this be, yet it muſt be owned, that Nine- 
veh was one of the moſt ancient, the moſt famous, the 
moſt potent, and largeſt cities of the world. Ir is 
very difficult exactly to aſſign the time of its founda- 
tion; but it cannot be long after the building of 
Babel. It was ſituated upon the banks of the Tigris; 
and in the time of the prophet Jonas, who was ſent 
thither under Jeroboam II. king of Ifrael, and, as 
Calmet thinks, under the reign ot Pul, father of Sar- 
danapalus, king of Aſſyria, Nineveh was a very great 
city, its circuit being three days journey (Jonah i. 3.) 
Diodorus Siculus, who has given us the dimenſions of 
it, ſays it was 480 ſtades in circumference, or 47 miles; 
and that it was ſurrounded with lofty walls and towers; 
the former being 200 feet in height, and ſo very broad 
that three chariots might drive on them abreaſt ; and 
the latter 200 feet in height, and 1500 in number ; 
and Strabo allows it to have been much greater than 
Babylon. Diodorus Siculus was, however, certainly 
miſtaken, or rather his tranſcribers, as the authors of 
the Univerſal Hiſtory think, in placing Nineveh on 
the Euphrates, ſince all hiſtorians as well as geogra- 
phers who ſpeak of that city, tells us in expreſs terms 
that it ſtood on the Tigris. At the time of Jonah's 
miſhon thither, it was ſo populous, that it was reck- 
oned to contain more than fix ſcore thouſand perſons, 
who could not diſtinguiſh their right hand from their 
left (Jon. iv. 11.), which is generally explained of 
young children that had not yet attained to the uſe of 
reaſon ; ſo that upon this principle it is computed 
that the inhabitants of Nineveh were then above 
600,000 perſons. | 

Nineveh was taken by Arbaces and Beleſis, in the 
year of the world 3257, under the reign of Sardana- 
palus, in the time of Ahaz king of Judah, and about 
the time of the foundation of Rome, It was taken a 
ſecond time by Aſtyages and Nabopolaflar from Chy- 
naladanus king of Aſſyria in the year 3378. Aſter 
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this time, Nine veh no more recovered its former ſplen- 
dor. It was ſo entirely ruined in the time of Lucja- 
nus Samoſatenſis, who lived under che emperor Adrian, 
that no footſteps of it could be ſound, nor ſo much as 
the place where it ſtood. However, it was rebuilt 
under the Perſians, and deſtroyed again by the Sara 
cens about the ſeventh age. 

Modern travellers {ay (4), that the ruins of ancient 
Nineveh may {till be ſeen on the eaſtern banks of tlie 
Tigris, oppoſite to the city Moſul or Mouſul : (See 
Mousur). Profane hiſtorians tell us, that Ninus firt 
founded Niveveh ; but the ſcripture aſſures us, that it 
was Alhur or Nimrod. 

The facred authors make frequent mention of this 
city; and Nahum and Zephaniah foretold its ruin in 
a very particular and pathetic manner. 

NINIA, or Nix iAx, commonly called s Miau, u 
holy man among the ancient Britons. He reſided at 
or near a place called by Ptolemy Luecopibia, and by 
Bede Candida Roſa; but the Engliſh and Scotch called 
it Mlitherne. We mention him, becauſe he is {aid to 
have been the firſt who converted the S:ots and Picts 
to the Chriſtian faith; which he did during the reizn 
of Theodoſius the younger. Bede informs us, that 
he built a church dedicated to St Martin, in a ſtyle 
unknown to the Britons of that time; and adds, that 
during his time the Saxons held this province ( Callo- 
vidia now Galloway ), and that, as in conſequence of 
the labours of this ſaint the converts to Chriſtianity 
increaſed, an Epiſcopal ſee was eſtabliſhed there. Dr 
Henry, conlidering that © few or none of the writings 
of the moſt ancient fathers of the Britiſh church are 
now extant, and fince little being ſaid of them by 
their cotemporaries, we can know little of their per- 
ſonal hiſtory and of the extent of their erudition,” 
gives a ſhort account of ſome of them. Of St Ninian 
he ſays, he was a Briton of noble birth and excel- 


lent genius. After he had received as good an edu- 


cation at home as his own country could afford, he 
travelled for his further improvement, and ſpent ſeve- 
ral years at Rome, which was then che chief ſeat of 
learning as well as of empire. From thence he re- 
turned into Britain, and ſpent his lift in prenshing the 
goſpel in the moit uncultivated parts of it, with equal 
zeal and ſucceſs.” 

There is a ſmall town called &: Vinian about a mile 
ſouth of Stirling. Its church had been occupied by the 
rebels in 1745 as a powder-magazine ; who on their re- 
turn blew it up in ſuch haſte, as to deltroy ſome of their 
own people and about fifteen ſpoctators. 

NING-20-Fov, called by the Europeans Liampr, is 

L an 
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(a) This aſſertion, however, is far from ſeeming probable ; for every trace of it ſeems to have fo tota'ly 


diſappeared, even ſo early as A. D. 627, that the vacant ſpace afforded a ſpacious field for the c-lebrated 
battle between the Emperor Herachus and the Perſians. There are few things in ancient hiſtory which 
have more puzzled the learned world than-to determine the ſpot where this city Rood. Mr [ves informs 
us, that ſome have imagined it ſtood near Jonah's tomb; others, however, place it at another place, ſome 
hours journey up the Tigris. Theſe different opinions, however, ſeem perfectly reconcileable ; for it appear: 
at leaſt probable, that ancient Nineveh took in the whole of the ground which lies between thefe two ruined 
places. Mr Ives adds, that * what confirms this conjecture is, that much of this ground is now hilly, owing 
no doubt to the rubbiſh of the ancient buildings. "There is one mount of 200 or 3-0 yards ſquare, which 
ſtands ſome yards north-eaſt of Jonah's tomb, whereon it is likely a fortification once ſtood. It ſeems to 
have been made by nature, or perhaps both by nature and art, for {uch an uſe.” 
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an excellent port, on the eaſtern coaſt of China, op- 
poſite to Japan. Eighteen or twenty leagues from 
this place is an ifland called Tcheon chan, where the 
Engliſh firſt landed on their arrival at China. 

The ſilks manufactured at Ning-po are much eſteem- 
ed in ſoreign countries, eſpecially in Japan, where the 
Chineſe exchange them for copper, gold, and ſilver. 
This city has tour others under its juriſdiction, beſides 
a great number of fortreſſes, | 

NINON LEencLos, a celebrated lady in the court 
ef France, was of a noble family, and born at Paris in 
the year 1615; but rendered herſelf famous by her 
wit and gallantries. Her mother was a lady of exem- 
rlary piety ; but her father earlv inſpired her with 
the love of pleaſure. Having loſt her parents at 14 
years of age, and finding herſelf miſtreſs of her own 
actions, ſhe reſolved never to marry : ſhe had an in- 
come of 10,c00 livres a year; and, according to the 
|-(ſons ſhe had received from her father, drew up a 
plan of life and gallantry, which ſhe purſued till her 
death. Never delicate with reſpect to the number, 
but always in the choice, of her pleaſures, ſhe ſacrificed 
thing to intereſt ; but loved only while her taſte for 
it continued ; and had among her admirers the greateſt 
lords of the court. But though ſhe was light in her 
amours, the had many virtues.—She was conſtant in 
ner friendthips, faithful to what are called the /aws of 
horgur, of rid veracity, diſintereſted, and more par- 
ticularly remarkable for the exacteſt probity. Women 
of the molt reſpectable characters were proud of the 
honour of having her for their friend ; at her houſe 
was an ailemblage of every thing moſt agreeable in the 
city and the court; and mothers were extremely de- 
tirous of ſending their ſons to that ſchool of polite- 
neſs and good taſte, that they might learn ſentiments 
of honour and probity, and thoſe other virtues that 
render men amiable in ſociety. But the illuſtrious 
Madame de Sevigne with great juſtneſs remarks in her 
tctters, that this ſchool was dangerous to religion and 
the Chriſtian xirtues ; becauſe Ninon Lenclos made 
uſe of ſeducing maxims, capable of depriving the mind 
of thoſe iavatuable treaſures. Ninon was eſteemed 
beautiful ven in old age; and is ſaid to have inſpired 
violent paſſions at 80. She died at Paris in 1705. 
his lady bad ſeveral childen ; one of whom, named 
Uhovalier de Villiers, occaſioned much diſcourſe b 
the tragical manner in which he ended luis life. He 
became in love with Ninon, without knowing that ſhe 
was his mother; and when he diſcovered the ſecret of 
his birth, ſtabbed himſelf in a fit of deſpair. There have 
been publiſhed the pretended Letters of Ninon Lenclos 
to the marquis de Sevigne. 

NINTH, in muſic. See IN TERVATL. 

NINUS, the firſt king of the Afyrians, was, it is 
ſaid, the ſon of Belus. It is added, that he enlarged 
Ninevch and Babylon; conquered Zoroaſter king of 
the Bactrians; married Semiramis of Aſcalon: fub- 
dued almoſt all Aſia; an died after a glorious reign 
of 52 years, about 1150 B. C.; but all theſe facts arg 
Uncertain, See SEMIRANIS. 


NIO, an iſland of the Archipelago, between Naxi 
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ſouth, and Sikino to the weſt, and is about 35 miles 
in circumference. It is remarkable for nothing but 
Homer's tomb, which they pretend is in this iſland ; 
for they affirm that he died here in his paſſage from 
Samos to Athens. The iſland is well cultivated, and 
not ſo ſteep as the other iſlands, and the wheat which 
it produces is excellent; but oil and wood are ſcarce. 
It is ſubje& to the Turks. E. Long. 25. 53. N. Lat. 
6. 35. 

: NIOBE, (fab. hiſt.) according to the fictions of the 
poets was the daughter of Tantalus, and wife of Am- 
phion king of Thebes; by whom ſhe had ſeven ſons and 
as many daughters. Having become ſo proud of her 
fertility and high birth, as to prefer herſelf before La- 
tona, and to flight the ſacrifices offered up by the 
Theban matrons to that goddeſs, Apollo and Diana, 
the children of Latona, reſented this contempt. 'The 
tormer flew the male children and the latter the fe- 
male ; upon which Niobe was ſtruck dumb with grief, 
and remained without ſenſation. Cicero is of opinion, 
that on this account the poets feigned her to be turned 
into tone. 

The ſtory of Niobe is beautifully related in the 
ſixth book of the Metamorphoſes of Ovid. That poet 
thus deſcribes her transformation into ſtone. 

Widow'd and childleſs, lamentable ſtate ! 

A doleful fight, among the dead ſhe fat; - 

Harden'd with woes, a ſtatue of deſpair, 

To ev'ry breath of wind unmov'd her hair; 

Her chzek ſtill redd'ning, but its colour dead, 

Faded her eyes, and ſet within her head. 

No more her pliant tongue its motion keeps, 

But ſtands congeal'd within her frozen lips. 

Stagnate and dull, within her purple veins, 

Its current ſtopp'd, the lifeleſs blood remains. 

Her feet their uſual offices refuſe, 

Her arms and neck their graceful geſtures loſe : 

Action and life from every part are gone, 

And ev'n her entrails turn to ſolid ſtone. 

Yet ſtill ſhe weeps ; and whirl'd by ſtormy winds, 

Borne thro? the air, her native country finds ; 

There fix'd, the ſtands upon a bleaky hill; 

There yet her marble cheeks eternal tears diſtil. 

Niobe in this ſtatue is repreſented as in an ecſtacy 
of grief for the loſs of her offspring, and about to be 
converted into ſtone herſelf, She appears as if de- 
prived of all ſenſation by the exceſs of her ſorrow, and 
incapable either of ſhedding tears or of uttering any 
lamentations, as has begn remarked by Cicero in the 
third book of his Tuſculan Queſtions. With her right 
hand ſhe claſps one of her little daughters, who throws 
herſelf into her boſom; which attitude equally thows 
the ardent affe dion of the mother, and expretles that 
natural confidence which children have m the pro- 
tection of a parent. The whole is executed in ſuch 
a wonderful manner, that this, with the other ſtatues 
of her children, is reckoned by Pliny among the moſt 
beautiful works of antiquity : but he doubts to whom 
of the Grecian artilts he ought to aſcribe the honour 
of them (a). We havenocertam information at what pe- 

riod 


(a) Par hætatio in templo Apollinis ſoſiani, Niobem cum liberis morientem, Scopas an Praxiteles ſecerit. 


Niſan. 


— 
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Niote riod this celebrated work was tranſported from Greece 


to Rome, nor do we know where it was firſt erected. 


_ Flaminius Vacca only ſays, that all theſe ſtatues were 


found in his time not far from the gate of St John, 
and that they were aſterwards placed by the Grand 
Duke Ferdinand in the gardens of the villa de Midici 
near Rome.—An ingenious and entertaining traveller 
(Dr Moore), ſpeaking of the ſtatue of Niobe, ſays, 
% The author of Niobe has had the judgment not to 
exhibit all the diſtreſs which he might have placed in 
her countenance. This conſummate artiſt was afraid 
of diſturbing her ſeatures too much, knowing full well 
that the point where he was to expect moſt ſympathy 
vas there, where diſtreſs co-operated with beauty, and 
where our pity met our love, Had he ſought it one ſtep 
farther in cxpreſton, he had loſt it. 

In the following epigram this ſtatue is aſcribed to 
Praxiteles : 


Ex Cue ws Oe dern N RA ds N79 70 
Zonuv Heagtrne e tu Tani wtyarato. 


While for my childrens fate I vainly mourn'd, 

The angry gods to maſſy ſtone me turn'd ; 

Praxiteles a nobler fate his done, 

He made me live again from being ſtone. 
The author of this epigram, which is to be found 
in the 4th book of the Anthologia, is unknown. Sca- 
liger the father, in his Farrago Fpig!: ammatum, p. 172. 
aſcribes it to Callimachus, but this appears to be only 
conjecture, Cœlius Calcagninus has made a happy 
tranſlation of it into Latin. 


Vivam olim in lapidem verierunt numina; ſ:d me 
Praxiteles vi vam reddidit ex lapide. 


And perhaps the following French verſion of it will 
appear no leſs happy : 


De wivant que / Crit, les Dieux 
Mont change en pierre maſſive : 
Praxitrle a fait beaucoup mieux, 
De pierre il m'a ſu rendre vive. 


NIPHON, the largeſt of the Japan iflands, being 
Goo miles long and 100 broad. See Jaran. 

NIPPERS, in the manege, are four teeth in the 
fore-part of a horſe's mouth, two in the upper, and 
two in the lower jaw. A horſe puts them torth be- 
tween the ſecond and third year. 

NIPPLES, in anatomy. See there, nꝰ 112. 

NIPPLE-woxrr, in botany. See Laysaxa. 


NISAN, a month of the Hebrews, anſwering to 
our March, and which ſometimes takes from February 
or April, according to the courſe of the moon. It 
was the firſt month of the ſacred year, at the coming 


out of Egypt (Exod. xii. 2.), and it was the ſeventh. 


month of the civil year, By Moſes it is called Abib. 
Ihe name Niſan is only ſince the time of Ezra, and 
the return from the captivity of Babylon. 

On the firſt day of this month the Jews faſted for 
the death of the children of Aaron (Lev. x. 1, 2, 3.) 
On the tenth day was celebrated a faſt for the death 
of Miriam the ſiſter of Moſes; and every one pro- 
vided himſelf with a lamb for the paſſover. On 
this day the Ifraclites paſſed over Jordan under the 
conduct of Joſhua (iv. 19.) On the fourteenth day 
in the evening they ſacrificed the paſchal lamb ; and 
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the day following, being the fifteenth, was held the 
ſolemn paſſover (Exod. xii. 18. &c.) "Phe fix- 
teenth they offered the ſheaf of the cars cf barley 
as the firſt-fruits of the harveſt of that year ( Lev:.t. 
xxili. 9 &c.) The twenty-firſt was the octave of che 
paſſover, which was folemnized with particular cere- 
monies. Ihe twenty-ſixth the Jews faſted in memory 
of the death of Joſhua. On this day they began thei: 
prayers to obtain the rains of the ſpring. On th: 
twenty-ninth they called to mind the fall of the wall, 
of Jericho, 

NISI rates, in law, a judicial writ which lies ia 
caſes where the jury being impannelled and returned 
before the jultices of the bank, one of the parties re- 
quelts to have ſuch a writ for the caſe of the coun- 
try, in order that the trial may come before the 
jnſtices in the ſame county on their coming; thither, 
The purport of a writ of % prizs is, that the {heri 
is thereby commanded to bring to Weſtminſter th. 
men impannelled, at a certain day, before the jufticcs, 
« rift prius juſtictaris domini regis ad afſiſas capiend:s 
ven:rint.” 

NISIBIS (anc. geog.), a city both very ancient, 
very noble, and of very conſiderable ſtrength, fituatc.! 
in a diſtrict called Mygdoniu, in the north of Meto- 
potamia, towards the Ligris, from which it is diltant 
two days journey. Some aſcribe its origin to Nimrod, 
and ſuppoſe it to be the Achad of Moſes. The Mace- 
donians called it Antiochia of Mygdonia (Plutarch) ; 
ſituated at the foot of Mount Maſius (Strabo.) It 
was the Roman bulwark againſt the Parthians and 
Perſians. It ſvſtained three memorable ſieges aga'nſt 
the power of Sapor, A. D. 388, 346, and 350; but 
the emperor Jovianus, by an ignominious peace, de- 
livered it up to the Perſians, A. D. 363. A co- 
lony called Sep:im'a Neſibitana. Another N:;/ibis, of 
Aria, (Ptolzmy), near the lake Arias. 

Mr Ives wl.o paſſed through this place in 1758, 
tells us, that © it looked pretty at a diſtance, being 
ſeated on a conſiderable eminence, at the foot of which: 
runs a river, formerly called the M;;7:1:ius, with a ſtore 
bridge of eleven arches built over it. Juſt by the river, 
at the foot of the hill, or hills (fer the town is ſeat- 
ed on two), begins the ruins of a once more flouriin- 
ing place, which reaches quite up to the preſent town, 
From every part of this place the moſt d2lightful pro- 
ſpets would appear, were the ſoil but properly culti- 
vated and planted ; but inttead of thoſe extenſive woods 
of fruit trees which Rawolf ſpeaks of az growing 
near the town, not above thirty or forty ſtraggling 
trees of any kind can be perceived; and inſtead of that 
great extent of arable land on which he dwells ſo much, 
a very inconſiderable number of acres are now remain- 
ing. The town itſelf is deſpicable, the ſtreets extremely 
narrow, and the houſes, even thoſe which are cf ſtone, 
are mean. It ſuffered grievouſly by the famine cf 
1757, loſing almoſt all its inhabitants either by death 
or deſertion. The ſtreets preſented many miſerable 
objects, who greedily devoured rinds of cucumbers, 
and every other reſuſe article of food thrown out into 
the highway. Here the price of bread had 1iſen ne.r 
4000 per cent. within the laſt 14 years. 

NISMES, an ancient, large, and flouriſhing town 
of France, in Languedoc, with a biſhop's ſee, and an 
academy. It has ſuch a number of manufactures of 
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the principal, built by the Romans. 
.cruarrte, or the ſquare-houſe, is a piece of architectme 
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cloth of gold and filk, and of ſtuffs formerly known 
by the name of ſerge -of Niſmes, as exceeds that of 
all the reſt of the province. There are ſeveral mo- 
numents of antiquity, of which the amphitheatre is 


The maiſon 


of the Corinthian order, and one of the fineſt in the 
world. The temple of Diana is in part gone to ruin. 
It was taken by the Engliſh in 1417. The inhabt- 
tants were all Calviniſts ; bat Louis XIV. demoliſhed 
their church in 1685, and built a caſtle to keep them 
in awe. It is ſeated in a delightful plain, abounding 
with wine, oil, game, and cattle. It contains a 
great number of venerable relicks of Roman antiquity 
and grandeur, which it is not our buſineſs to deſcribe, 
thouzh it is chiefly remarkable for theſe and its de- 
lightful ſituation. It owed much to M. de Becde- 
lievre, a late biſhop there: “A prelate (ſays Mr 
Townſend) equally diſtinguiſhed for wiſdom, bene- 
volence, and piety ; who, by his wiſdom and bene- 
ficence, in the ſpace of 45 years much more than 
doubled the number of inhabitants of Niſmes ; for, 


having ound only 20,000, he had the happineſs before 


his death of ſeeing 50,000 riſe up to call him bleſſed,” 
Mr Wraxal ſays, it is an ill-built place, containing 
in itſelf nothing extraordinary or remarkable.” A 
hundred fables are related concerning its origin, which 
is carried into times anterior by many centuries to the 
Roman conqueſts. It probably does not occupy at 
preſent the fourth part of the ground on which it for- 
merly ſtood. E. Long. 4. 26. N. Lat. 43. 50. 

NISROCH, a god of the Aſſyrians. Sennache- 
rib was killed by two of his ſons while he was paying 
his adoration to his god Niſroch in his temple (2 
Kings xix. 37.) It is not known who this god Niſ- 
r-ch was. The ſeptuagint calls him Meſrach, Joſe- 
phus calls him Araſkes. The Hebrew of Tobit pub- 
liſhed by Munſter calls him Dagon. The Jews have 
a ſtrange notion concerning this deity, and fancy him 
to have been a plank of Noah's ark. Some think the 
word ſignifies a deve; and others underſtand by it an 
eagle, which has given occaſion to an opinion, that 
ſupiter Belus, from whom the Aſſyrian kings pretend- 
ed to be derived, was worſhipped by them under the 
ſorm of an eagle, and called Niſroch. Milton gives 
this name to one of the rebel angels 


In the aſſembly next up ſtood 
Niſroch, of principalities the prince. 


Par. Loft, B. VII. v. 447. 


NISSOLIA, in botany: a genus of the decandria 
order, belonging to the diadelphia claſs of plants; 
and in the natural method ranking under the 32d or- 
der, Papilionaceæ. The calyx is quinquedentate; the 
capſule monoſpermous, and ter mina: ed by a ligulated 
WIn g. 

NITHSDALE, NitTaispaLt, or Niddiſdale, a di- 
viſion of Dumfriesſhire in Scotland, lying to the weſt- 
ward ef Annandale. It is a large and mountainous tract, 
deriving its name from the river Nid, which iffues from 
a lake called Loch cure, runs by the towns of Sanquhar, 
Morton and Drumlanrig, and diſcharges itſelf into 
the Solway Frith. This country was formerly ſhaded 
with noble foreſts, which are now almoſt deſtroyed ; 
ta that, at preſent, nothing can be mere naked, wild, 


84 J 


for money, he may 


NIV |; 
and ſavage. Yet the bowels of che earth yield lead, 


and, as is ſaid, ſilver and gold: the mountains are co- 
vered with ſheep and black cattle ; and here are ftill 
ſome conſiderable remains of the ancient woods, parti- 
cularly that of Holywood, three miles from Dum- 
fries, noted for an handſome church, built out of the 
ruins cf an ancient abbey ; and alſo tor bꝛing the birth- 
place of the famous aſtrologer, hence called Foannee 
de Sacro Boſco. Mr Pennant calls it a beautiful vale, 
improved in appearance by the bold curvatures of the 
meandering ſtream, and for ſome ſpace, he ſays, it is 
adorned with groves and gentlemen's ſeats. 


NITOCRIS, the mother of Belſhazzar-(whofe fa- 


ther was Evil Merodach and his grandfather Nebu- 
chadnezzar), was a woman of extraordinary abilities: 
ſhe took the burden of all public affairs upon herſelf ; 
and ,while her ſon followed his pleafures, did all that 
could be done by human prudence to ſuſtain the tots 
tering empire. She 


1 


Nitoeris 


l 
Nivelle. 
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per fected the works which Ne- 


buchadnezzar had begun for the defence of Babylon; 


railed ſtrong fortifications on the fide of the river, 
and cauſed a wondertul vault to be made under it, lead- 
ing from the old palace to the new, 12 feet high and 
15 wide. She likewiſe built a bridge acroſs the Eu- 


phrates, and accompliſhed ſeveral other works; which - 


were afterwards aſcribed to Nebuchadnezzar. Puilo - 
ſtrates, in deſcribing this bridge, tells us, that it was 
built by a queen, who was a native of Media ; whence 
we may conclude this illuſtrious queen to have been 
by birth a Mede. Nirocris-is faid to have placed her 
tomb over one of the moſt remarkable gates of the ci- 
ty, with an inſcription to the following effect: 
If any king of Babylon after me ſhall be in diſtreſs 
2 this ſepulchre, and take out as 
much as may ſerve him; but if be be in no real neceſſity, 
lit him forbear, or he ſhall have cauſe to repent of his 


preſumption. 


This monument and inſcription are ſaid to have re- 
mained untouched till the reign of Darius, who, 
conſidering the gate was uſeleſs, no man caring to 
paſs under a dead body, and being invited by the 


hopes of an immenſe treaſure, broke it open: but, in- 


ſtead of what he ſought, is ſaid to have found nothing 
but a corpſe, and another inſcription, to the following 
eſtect: 

Hadſt thou not bein moſt inſatiably avaricious and greedy 
of the moſt ſordid gain, thou wouldſt ncver have violate1 
the abode of the dead. 

NITRARIA, in botany: A genus of the mono- 
gynia order, belonging to the dodecandria claſs of 
plants; and in the natural method ranking with thoſe 
of which the order is doubtful. The corolla is pen- 
tapetalous, with the petals arched at the top; the ca- 
lyx quinquefid; the ſtamina 15; the fruit a mono- 
ſpermous plum. 

NITRE, or 
n? 740. 

Ca'careous Mr. Ibid. no 747. 

Cubic Mirxs, Ibid. n* 741. 

NITROUS, any thing impregnated with nitre. 
 NiTRovs Air. See ArroOLOGY and EvDiomETER. 

NIVELLE, a town of the Auſtrian Netherlands, 
in the province of Brabant, remarkable for its abbey 
of Canoneſſes. Here is a manufacture of cambrics, 
and the town enjoys great privileges. The abbey juſt 

mentioned 


SALTPETRE. 


See CHhemisTRy, . 
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mentioned is inhabited by young ladies of the firſt 
quality, who are not confined therein as in nunneries 
but may go out and marry whenever they ſee conve- 
nient, or a proper match offers. E. Long. 4. 20. N. 
Lat. 50.46. 

Nr de la Chaufſee (Peter Claude), a comic 


poet, born in Paris; acquired great reputation by in- 


venting a new kind of entertainment, which was. call- 
ed the Werping Comady. Inſtead of imitating Ariſto- 
phanes, Terence, Moliere, and the other celebrated 
comic poets who had preceded him; and inſtead of 
exciting laughter by painting the different ridiculous 
characters, giving ſtrokes of humour and abſurdities 
in conduct; he applied bimſelf to repreſent the weak- 
neſſes of the heart, and to touch and ſoſten it. In 
this manner he wrote five comedies: 1. La ſauſſe Anti- 
pathie. 2. Le Prejuge d la Mode; this piece met with 
3. Melanide. 4. Amour pour Amour, 
and, 5. L' Ecole des Meres, He was received into the 
French academy in 1736 and died at Paris in 1754, 
at 68 years of age. He alſo wrote a tragedy, intitled, 
Maxi mianus; and an Epiſtle to Clio, an ingenious di- 
dactic poem. | 
. NIVERNOIS, an inland province of France, with 
the title of a duchy, lying on the welt ſide of Burgundy, 
and between it Bourbonnois and Barri. It is pretty ſer- 
tile in wine, fruit and corn; except the part called 
Morvant, which is a mountainous country, and bar- 
ren. There is a great deal of wood, and ſeveral 
iron-mines; as alſo mines of pit-coal, which ſerves to 
work their forges. This province is watered by a 
2 number of rivers; of which the Allier, the 
ire, and the Vonne, are navigable. Nevers is the 
capital. 

NIWEGAL, in Pembrokeſhire, South Wales, a 
ſmall village and beach on the coaſt, remarkable only 
for the diſcovery of an immenſe quantity of the ſtumps 
of trees appearing below low. water mark, after and 
during a ſtorm in the year 1590, notwithſtanding the 
country all round it is entirely barren of wood. 

NIXAPA, a rich and conſiderable town in New 
Spain, with a rich convent of Dominicans. The 
country about it abounds in cochineal, indigo, and ſu- 
gar. E. Long. 97. 25. N. Lat. 15. 20. 

NIZAM (tays Gibbons), one ot the moſt illuſtrigus 
miniſters of the eait, was honoured by the caliph as 
an oracle of religion and ſcience ; he was truſted by 
the tultan as the faithful vicegerent of his power and 
juſtice. After an adminiſtration of 30 years, the 
fame of the vizir, his wealth and even his ſervices, 
were transformed into crimes. He was overthrown 
by the inſiduous arts of a woman and a rival; and his 
fall was haſtened by a raſh declaration, that his cap 
and ink-horn, the badges of his office, were connected 
by the divine decree with the throne and diadem of 
the ſultan. At the age of 93 years, the venerable 
ſtateſman was diſmiſſed by his maſter, accuſed by his 
enemies, and murdered by a fanatic ; the laſt words 
of Nizam atteſted his innocence, and the remainder of 
Malek's life was ſhort and inglorious. 

NO, (Jeremiah, Ezekiel), No-Ammon, (Nahum); 
a conſiderable city of Egypt, thought to be the name 
of an idol which agrees with Jupiter Ammon. The 


Septuagint tranflate the name in Ezekiel, Dioſpolis, 
the city of Jupiter.” Bocharxt takes it to be Thebes of 
; 2. | 


1 


NOA 


Egypt; which, according to Strabo and Ptolemy, No- Man's 


was called Dioſpolis. Jerome, after the Chaldee para- 
phraſt Jonathan, ſuppoſes it to be Alexandria, named 


by way of anticipation ; or an ancient city of that 


name is ſuppoſed to have ſtood on the ſpot where 
Alexandria was built. 

No-Man's-Land, a ſpace between the after part of 
the belfrey and the fore part of a ſhip's boat, when 
the faid boat is ſtowed upon the booms, as in a deep- 
wailted veiſel. Theſe booms are laid from the fore 
caſtle nearly to the quarter-deck, where their after- 
ends are uſually ſuſtained by a frame called the gal. 
lows, which conſiſts of two ſtrong poſts, about ſix feet 
high, with a croſs piece reaching from one to the 
other, athwart ſhips, and ſerving to ſupport the ends 
of thoſe booms, maſts, and yards, which lie in reſerve 
to ſupply the place of others carried away, &c. The 


ſpace called No- Mang. land is uſed to contain any 


blocks, ropes, tackles, &c. which may be neceſſary on 
the forecaſtle. It probably derives this name from its 
ſituation, as being neither on the ſtarboard nor lar- 
board ſide of the ſhip, nor on the waiſt or forecaſtle; 
but, being ſituated in the middle, partakes equally 
of all thoſe places. 

NOAH, or Noe, the ſon of Lamech, was born in 
the year of the world 1056. Amidſt the general cor- 
raption into which all mankind were fallen at this 
time, Noah alone was found to be juſt and perfect in 
his generation, walking with God. (Gen. vi. 9.) 
This extraordinary perſon having therefore tound ta- 
vour in the eyes of the Lord, and God ſeeing that all 
fleſh had corrupted their ways, told Noah, that he was 
reſolved to deſtroy mankind from the face of the earth, 
by a flood of waters; and not them alone, but all the 
beaſts of the earth, and every creeping thing as well 
as the fowls of the air. (Id. ib. 7.) The lord 


therefore directed Noah, as a means of preſerving him 
and his family (for he had three ſons, Shem, Ham, 


and Japheth, who were all married before the flood), to 


build an ark or veilel, of a certain form and fize fitted 


to that end, and which might beſides accommod:te 
juch numbers of animals of all forts, that were liable 
to perith in the flood, as would be ſuſſicient to preſerve 
the ſeveral ſpecies, and again repleniſh the earth ; to- 


ether with all necetſary provitions for them; all 


which Noah performed, as may be ſeen more particu- 
larly under the article Ax. 

In the year of the world 1656, and in the Gooth year 
of his age, Noah, by God's appointment, entered the 


ark, together with his wite, his three ſons, their wives, 


and all the animals which God cauſed to come to 
Noah; and being all entered, and the door of the ark 
being ſhut upon the outſide, the waters of the deluge 
began to fail upon the earth, and increaſed i: ſuch a 
m.Anner, that they were fiftezn cuhits above the tops 
of the higheſt mountains, and continued thus upon the 
earth, for 150 days; ſo that whatever had lite upon 
the earth. or in the air, was deſtroyed, except ſuch, 
as were with Noah in the ark. But the Lord remem- 
bering Noah, ſent a wind upon the earth, which cauſed 
the waters to ſubſide ; ſo that upon the ſeventeenth day 
of the ſeventh month the ark reſted on the mountains 
of Ararat: and Noah having uncoveredthe roof of the 


ark, and obſerving the earth was dry, he received or- 


ders from the Lord to come out of it, with all the ani» 


mals 


Land, 
Noah. 
— — 


Noah. 
— —¾. 


NOA 


mals that were therein; and this he did in the ſix hun- 
dred and firlt year of his age, on the 27th day of the 
ſecond month. But the hiſtory of the deluge is more cir- 
cumſtantiallyrelated alreadyunder the article DR. 

Then he offered as a burnt ſacrifice to the Lord one 
of all the pure animals that were in the ark ; and the 
Lord accepted his ſacrifice, and ſaid to him, that be 
would no more pour out his curſe upon the whole 
earth, nor any more deſtroy all the animals as he had 
now done. He gave Noah power over all the brute 
creation, and permitted him to eat of them, as of the 
herbs and fruits of the earth; except only the blood, 
the uſe of which God did not allew him. He bid 
him increaſe and multiply, made a covenant with him, 
and God engaged himſelf no more to ſend an univer- 
ſal deluge upon the earth; and as a memorial of his 
promiſe he ſet his bow in he clouds, to be as a pledge 
of the covenant he made with Noah. (Gen. ix.) 

Noah being an huſbandman, began now to cultivate 
the vine; and having made wine and drank thereof, 
he unwarily made himſelf drunk, and fell afleep in his 
tent, and happened to uncover himſelf in an indecent 
poſture. Ham, the father of Canaan, having obſerved 
him in this condition, made himſelf ſport with him, 
and acquainted his two brothers with it, who were 
without. But they, inſtead of making it a matter of 
ſport, turned away from it, and going backwards they 
covered their fathers nakedneſs, by throwing a mantle 
over him, Noah awaking, and knowing what Ham 
had done, ſaid, that Canaan the ſon of Ham ſhould be 
accurſed, that he ſhould be a flave of flaves in reſpect 
of his brethren. It is thought he had a mind to ſpare 
the perſon of his ſon Ham, for fear the curſe might light 
upon the other children of Ham, who had no part in 
this action. He curſed Canaan by a ſpirit of prophe- 
cy, becauſe the Canaanites his deſcendants were after 
this to be rooted out by the Ifraclites. Noah added, 
Let the Lord, the God of Shem, be bleſſed, and let 
Canaan be the ſervant of Shem. And he was ſo in 
effect, in the perſon of the Canaanites ſubdued by the 
Hebrews. Laſtly, Noah ſaid, Let God extend the 
poſſeſſion of Japheth ; let Japheth dwell in the tents 
of Shem, and let Canaan be his ſervant. This pro- 
phecy had its accompliſhment, when the Grecians, and 
afterwards the Romans, being deſcended from Japherh, 
made a conqueſt of Aſia, which was the portion of 
Shem. 

But Noah lived yet aſter the deluge three hundred 
and fiity years ; and the whole time of bis life having 
been nine hundred and hity years, he died in the year 
of the world 2006. He left three ſons, Shem, Ham, 
and Japh<th, of which mention is made under their 
jeveral names; and according to th: common opinion 
he . ivided the whole world amongꝑſt them, in order to 
repeople it. To Shem he gave Aſia, to Ham Africa, 
and Europe to Japheth. Some will have it, that be- 
{ides theſe three ſons, he had ſ:vcral others. The 
ſpurious Beroſus gives him thirty, called Titans, from 
the name ct their mother Titæa. They pretend that 
the Teutons or Ge1mans are derived from a ſon of 
Noah called Thuilcoen. The falſe Methodius alſo 
makes mention of Jozithus or Jonicus, a pretended fon 
of Noah, X | 

St Peer calls Noah a preacher of righteouſneſs 
{2 Peter ii. 5,) becaule before the deluge he was in- 
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ceſſantly preaching and declaring to men, not only by 
his diſcourſes, but by his unblameable liſe, and by the 
building of the ark, in which he was employed ſix 


ſcore years, that the wrath of God was ready to pour 
upon them. 


their former enormities) Mat. xxiv. 37.) 

Several learned men have obſerved that the Hen- 
then confounded Saturn, Dencalion, Ogyges, the god 
Cœlus or Ouranus, Janus, Protheus, Promstheus 
&c. with Noah. 'The wife of Noah is called Noriah 
by the Gnoſtics ; and the fable cf Deucalion and his 


wife Pyrrha is manifeſtly invented from the hiſtory of 


Noah. 


The Rabbins pretend, that God gave Noah and his 
ſons (all who are not of the choſen race of Abra- 
ham they call Noachidæ) certain general precepts, 
which contain, according to them, the natural right 
which is common to all men indifferently, and the 
obſervation cf which alone will be ſufficient to ſave 
them. After the law of Moſes, the Hebrews would 
not ſuffer any ſtranger to dwell in their country, un- 
leſs he would conform to the precepts of the Noachidæ. 
In war they put to death without quarter, all that 
were ignorant of them. Theſe precepts are {even in 
number. 

The firft directs that obedience be paid to judges, 
magiſtrates, and princes. 

By the ſecond, the worſhip of falſe gods, ſuperſtition, 
and facrilege, are abſolutely forbidden. 

The third forbids curſing the name of God, blaſphe- 
mies, and falſe oaths. 

The fourth forbids all inceſtuous and unlawful con- 
junctions, as ſodomy, beſtiality, and crimes againſt na- 
ture. 

The hi forbids the effuſion of blood of all ſorts of 
animals, murder, wounds, and mutilations. 

The „ih ſorbids thefts, cheats, lying, &c. 

The ſeventh forbids to eat the parts of an animal ſtill 
alive, as was practiſed by ſome pagans. 

To theſe the Rabbins have added ſome others: but 
what inclines us to doubt the antiquity of theſe pre- 
cepts is, that no mention is made of them in ſcripture, 
or in the writings of Joſephus or Philo; and that 
none of the ancient fathers knew any thing of them. 

NOB, a ſacerdotal city of the tribe of Benjamin or 
Ephraim. St Jerom ſays, that in his time it was en- 
tirely deſtroyed, and that the ruins of it might be ſeen 
not far from Dioſpolis. When David was drove away 
by Saul, he went to Nob, and aſking the high-prieſt 
Abimelech for ſome proviſions and arms, the prieſt 
gave him the ſhew-bread which had been lately taken 
off the holy table, and the ſword of Goliah. Saul be- 
ing informed of this by Docg, cauſcd all the prieſts 
of Nob to be ſlain, and the city to be deſtroyed. 1 © am. 
xxi. xxii. 

NO BAH, a city beyond Jordan. It took the name 
of Nobah from an Iſraclite of this name who had made 
a conqueſt ot it, (Numb. xxxii. 42.) Gideon purſued 
the Midianites as far as this city, (Judg. viii. 2.). Euſe- 
bius ſays, that there is a detolate place of this name 
about eight miles from Heſhbon towards the ſouth, 
But this could not be the Nobah now mentioned, be- 
cauſe it was much tarther to the north. 

NOBILIARY, in literary hiſtory, a book con- 

taining 


But his preaching had no effect, ſince, 
when the deluge came, it found mankind plunged in 


Noah. 
j 
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Nobility. taining the hiſtory of the noble families of a nation 
w——— or province: ſuch are Choriere's Nobiliary of Dau- 


phine, and Caumartin's Nobiliary of Provence. The 
Germans are ſaid to be particularly caretul of their 
Nobiliaries, in order to keep up the dignity of their 
families. *, 

NOBILITY in general ſignifies dignity, grandeur, 
or greatneſs; more particularly it ſignifies antiquity 
of family, joined with riches ; in the common accepta- 
tion of the word, it means that quality or dignity 
which raiſes a man above the rank of a peaſant or a 
commoner. 

At a time when the public mind is ſo much agita- 
ted on this ſubject, or ſubjects nearly allied to it, per- 
haps the leſs that is ſaid on it the better. We ſhould 
therefore (as far as concerns the queſtion about its ex- 
pediency in civil life, or the contrary) molt cheertully 
paſs it over in ſilence, did we not eſteem it our duty 
to give our readers at leaſt ſome idea of it, and were 
it not our buſineſs to lay before them a few of thoſe 
arguments which of late have been ſo copiouſly retail- 
ed beth for and againſt this illuſtrious order of civil 
ſociety : leaving — however, that liberty which 
every man unqueſtionably ought to be allowed, of judg- 
ing for themſelves as they ſhall ſee moſt proper. 

Whether that equality of rank and condition which 
has of late been ſo loudly contended for would be more 
agreeable to the order of nature, or more conducive 
to the happineſs and proſperity of mankind, may in- 
deed be made a queſtion ; but it is a queſtion, we ap- 
prehend which cannot receive different anſwers from 
men capable of refleting without prejudice and par- 
tiality. A ſtate of verſe equality can ſubſiſt only 
among beings poſſeſſing equal talents and equal vir- 
tues; but ſuch beings are not men. Were all man- 
kind under the conſtant influence of the laws of vir- 
tue, a diſtinction of ranks would be unneceſſary; but 
in that caſe civil government itſelf would likewiſe be 
unneceſſary, becauſe men would have attained all that 
perfection to which it is the object of civil govern- 
ment as well as of religion to guide them : every man 
then would be a law unto himſelf. But whilſt, in fo 
many breaſts, the ſelfiſh paſſions predominate over 
thoſe which are ſocial, violence mult be reſtrained by 
authority; and there can be no authority without a 
diſtinction of ranks, ſuch as may influence the public 
opinion. 

It is well obſerved by Hume, that government is 
founded only on opinion; and that this opinion is of 
two kinds, opinion of intereſt, and opinion cf right. 
When a people are perſuaded that it is their intereſt 
to ſupport the government under which they live, that 
government muſt be very ſtable. But among the 
worthleſs and unthinking part of the community, this 
perſuaſibn has ſeldom place. All men, however, have 
a notion of rights of a right to property and a right 
to power; and when the majority of a nation conſi- 
ders a certain order of men as having a right to that 
eminence in which they are placed, this opinion, call 
it prejudice or what we will, contributes much to the 
peace and happinels of civil ſociety. There are many, 
however, who think otherwiſe, and imagine that“ the 
ſociety in which the greateſt equality prevails muſt al- 
ways be the moſt ſecure, Theſe men conceive it to be the 
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as poſſible thoſe bleſſings which bounteous nature of- 
fers to all.” It may readily be allowed that this rea- 
ſoning is concluſive; but the great queſtion returns, 
„How fir can equality prevail in a ſociety which is 
ſecure? and what is poible to be done in the equal 
diſtribution of the bleilings of Nature“ Till theſe 
queſtions be an{wered, we gain nothing by declaim- 
ing on the rights and equality of men; and the an- 
ſwers which have ſometimes been given to them ſup- 
poſe a degree of perfection in human nature, which, 
if it were real, would make all civil inſtitutions uſeleſs, 
as well as the reveries of theſe reformers. The con- 
duct of the democratic ſtates of Pagan antiquity, toge- 
ther with the oppreſſive anarchy and thametul violences 
which we have ſeen and ſtill ſee in a neighbouring king- 
dom, will be conſidered by many as a full and ſatisfac- 
tory anſwer, deduced from experience, toall the ſchemes 
of the viſionary theoriſt : ſuch facts at leaſt render the 
abolition of the order of nobility a matter of more im- 
portance, and of infinitely greater difficulty, than thoſe. 
who plead for it are diſpoſed to allow, 

It is an opinion not uncommon, and at leaſt plauſi- 
ble, that the nobility of a well regulated ſtate is the 
beſt ſecurity againit monarchial deſpotiſm or lawleſs 
uſurpation on the one hand, and the contuſion of de- 
mocratic infojence on the other. Sclt-intereit is the 
moſt powertul principle in the human breaſt; and it 
is obvioully the intereit of ſuch men to preſerve that 
balance of power in ſociety upon which the very ex- 
iſtence of their order depends. Corrupted as the pre- 
ſent age conſeſſedly is, a very recent inſtance could be 
given, in which the Britiſh Houſe of Peers reſcued at 
once the ſovereign and the people from the threaten- 
ed tyranny of a tactious junto. As it is our buſineſs, 
however, to exhibit all opinions of any celebrity, we 
{hall lay before our readers a ſhort extract from Du- 
laure's Critical Hiſtory of the French Nobility, which 
contains, in few but f:rcible words, ſome of the com- 
mon arguments againlt this diſtinction of ranks. 

« Nobility (ſays he), a diſtinction equally impo- 
politic and immoral, and worthy of the times of igno- 
rance and of rapine, which gave it birth, is a violation 
of the rights of that part cf the nation that is depri- 
ved of it; and as equality becomes a ſtimu uw towards 
diſtinction, ſo on the other hand this is the radical 
vice of a government and the ſource of a variety of 
evils. It 1s almoſt impoſſible that there ſhould be any 
uncommon inſtances of virtue in a ſtate, 'when recom- 
pences belong excluſively to a certain claſs of ſociety, 
and when it coſts them no more to obtain theſe than 
the trouble cf being born. Amongit this liſt of privi- 
leged perſons, virtues, talents, and genius, mult of 
courſe be much leſs frequent than in the other claſſes, 
ſince, without the poſſeſlion of any of theſe qualities, 
they who belong to it are ſtill honoured and rewarded. 


Thoſe who profit by this abſurd ſubverſion of princi- 


ples, aud thoſe who loſe by this unjuſt diſtribution of 
tavonrs, which ſeem to have grown into a right, can- 
not have any other than falfe, immoral and pernicious 
ideas concerning merit.” 

A perſect equality, however, in rank and fortune 
has ſeldom been contended tor, except by the moſt 
ignorant enthuſiaſts. It is indeed doubtiul whether. 
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it could poſſibly exiſt. The more moderate and ra- 
tional reformers have acknowledged, that as theſe diffe- 
rences have always exiſted in ſome way or other, ſo, 
from the infinite variety of talents and attainments in 
the world, we have reaſon to expect they will exiſt 
in every form of government and among every people. 
Ihe queſtion, therefore, is reduced to this: Whether 
the preſent mode of diſtinction, or any other which 
could be inſtituted in its ſtead, be upon the whole the 
belt ? That the preſent is not perſect, or wholly with- 
out faults, few will be ſanguine enough to contradict: 
and a wiſe man in the ſober hour of philoſophical 
reflection will ſcarce preſume to aſſert, that any other 
ſcheme which human ingenuity can plan would be 
wholly without imperfection, or altogether free from 
error, The cale is, the errors of our own ſyſtem are 
preſent, and on this account we ſee and feel them with 
peculiar torce: the other plan we look forward to, 
perhaps iu too ſang uine a manner, and we probably 
forget, in the deluſive heat of imagination, that if di- 
ſtinction depended entircly en merit, we {ſhould ſcarce 
find a ſociety of men ſo honeſt, or ſo able, as always 
to reward it according to its deſerts; or if this were 
poſlible, as perhaps in the nature of things it is not, 
tuch is the ſelf.partiality of the generality of men, 
that few would think he were dealt juſtly by it he 
were not promoted as well as his neighbour ; and it 
is cleai ly impoſſible to promote every one. For ſuch 
reaſons then, and many more which our limits oblige 
us to omit, many think (and we are inclined to think 
with them), that it is ſafer to remain as we are, as 
we know the evils that attend our ſituation, and 
are ſtill able to bear them, rather than to hazard a 
change, which, with ſome benefits, might alſo perhaps 
increaſe the troubles, and deſtroy many of the pleaſures, 
of ſocial life. 

Perhaps it may not be amiſs to lay before our 
readers the following obſervations from that moſt ju- 
dicious commentator on the laws of England, Mr Juſ- 
tice Blackſtone, on this important ſubject. 

The diſtinction of rank and honours (ſays he) is 
neceſſary in every well-governed ſtate, in order to 
reward ſuch as are emineat for their ſervices to the 


public, in a manner the moſt deſirable to individuals, 


and yet without burden to the community : exciting 
thereby an ambitious, yet laudable ardour, and gene- 
rous emulation, in others. And emulation, or vir- 
tuous ambition, is a ſpring of action which, however 
dangerous or invidious in a mere republic or under a 
deſpotic ſway, will certainly be attende:l with good 
effects under a tree monarchy ; where, without deſtroy- 
ing its exiſtence, its exceſſes may be continually re- 
ſtrained by that ſuperior power from which all ho- 
nour is derived. Such a ſpirit, when nationally dif- 
fuſed, gives life and vigour to the community ; it ſets 
all the wheels of government in motion, which, under 
a wiſe regulator, may be directed to any beneficial 
purpoſe ; and thereby every individual may be made 
ſubſervient to the public good, while he principally 
means to promote his own particular views. A body 
of nobility is allo more peculiarly neceſſary in our 


mixed and compounded conttitution, in order to ſup- 


port the rights of both the crown and the people, by 
forming a barrier to withſtand the encroachments of 


both. It creates and preſerves that gradual ſcale of 
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dignity, which proceeds from the peaſant to the 
— ite like a pyramid from a broad foundation, 


and diminiſhing to a point as it riſes, It is this 


aſcending and contracting proportion that adds ſta · 


bility to any governments ; for when the departure is 
ſudden from one extreme to another, we may pro- 


nounce that ſtate to be precarious. The nobility, 


therefore, are the pillars which arerear2d from among 
the people, more immediately to ſupport the throne ; 
and, if that falls, they muſt alſo be buried under its 
rums. Accordingly, when in the laſt century the 
commons had determined to extirpate monarchy, they 


alſo voted the houſe of lords to be uſeleſs and dan- 


gerous. And ſince titles of nobility are thus expe- 
dient in the ſtate, it is alſo expedient that their own- 
ers ſhould form an independent and ſeparate branch 
of the legiſlature. If they were confounded with a 
maſs of the people, and like them had only à vote 
in electing repreſentatives, their priyileges would ſ-on 
be borne down and overwhelmed by the popular tor- 
rent, which would effectually level all diſtinctions. It 
is therefore highly neceſſary that the body of nobles 
ſhould have a diſtinct aflembly, diſtin& deliberations, 
and didinct powers from the commons.” — Theſe: re- 
marks, at a time like the preſent, deterve our ſerious 
attention: nor do we ſuppoſe our readers will be diſ- 
pleaſed, if we add the following obſervations on the 
ſubject from a periodical publication of long ſtanding 
and very conſiderable merit. 


« Birth and nobility are a ſtronger obligation to vir- Gent May 
A vicious or Vol. xi. 


tue than is laid upon meaner perſons. 
diſhonourable nobleman is in effect prejured ;; for his 
honcur is his oath. | bes 

Under the patriarchal ſcheme, and at the firſt ſet- 
ting out of the tribes, the heads af families had their 
particular eſcutcheons, and their genealogies record- 
ed with the utmoſt exactneſs; Even the Ancient of 
Days confirmed this: he often put his people in 
mind ot the glory and virtues of their forefathers ; 
and hath ſet a precedent for attainders, by viſiting 
the third and fourth generati n. 

« It is a vulgar error to ſuppoſe, that his blefſed Son 
choſe his followers out of the meaneſt of the people, 
becauſe mechanics; for this was part of the educa- 
tion of every ſewiſh nobleman : Two of the number, 
being his kinſmen, were of the royal houſe of David; 
one was a Roman gentleman, and another of the 
royal family of Syria ; and for the reſt, he had the 
ſame right of creation as his father and his vicegerents 
of advancing the poor to honour, and of exalting the 
lowly and meek. 

The ancient Greeks and Romans paid great regard 
to nobility ; but when the levelling principle obtained, 
and the people thared power and honour, thoſe ſtates 
ſoon dwindled and came to ruin. And in preſent 
Rome, great reſpet is paid to the renowned fami- 
lies of Colonna and Cœſarini. In Venice, the notion 
of nobility is carried ſo high as to become inconſiſtent 
with a republican ſcheme, The Spaniards pay more 
regard to their oldnobles than to their old Chriſtians ; 
and the French are but little behind them. What 
was ſaid of the duke of Montmorency by Henry IV. 
« That he was a better gentleman than himſelf,” 
was, perhaps, the reaſon why the laſt heir of fo il 


luſtrous a family was cut off, to make the houſe of 
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Nobility. Bourbon the firſt in France.— The Welch, Iriſh, and 
—v— Polanders, are remarkable for their attachments to 
blood and pedigree. 

* Tt is for the ſake of the meaneſt oſ our people, that 
the 1 4 walne and regard for quality ſhould be kept 


up; they are belt governs by Ku who ſeem 
formed for power: the robe of authority fits eaſy 
upon them, and ſubmiſſion is as much our choice as 
our duty; but upſtarts prove the worſt of tyrants. 

«The ancient legiſlators, who ſtudied human nature, 
thought it adviſeable, for the better government of 
ſtates, that the people ſhould be divided into the 
noble and the common. They judged it for the uni- 
yerſal good of mankind, that the valiant and the wiſe 
ſhould be ſeparated from the reſt, and appointed for 
couneil and command. 

„To this I take it that the inſtitution of nobility 
is owing in all countries ; even thoſe nations which 
we are pleaſed to call ſavage, diſtinguiſh the wiſe and 
the valiant, obey them as counſellors, and comman- 
ders, which is placing them in the rank of nobles. . 

&« Some, I know, ook upon the inſtitution of nobi- 
lity to be one of the groſſeſt impoſitions upon the corn- 


mon ſenſe of mankind ; they confine it mdeed to he- 


reditary nobility ; they allow, that thoſe who have 
done the commonwealth any ſignal fervice ſhouid be 
diſtinguiſhed with honours, but it ſeems an abſurdity 
to them that a man ſhould be born a legiſlator, as if 
wiſdom or a knowledge of government run in the blood. 
But if they would conſider how ſtrongly the love of 
poſterity is planted in human nature, they muſt allow 
that nothing can be a ſtronger motive to great and 
worthy actions, than the notion that a man's 
ſterity will reap the honour and profit of his labours. 
Beſides, we are to ſuppoſe that men born to honours 
and a high fortune may be bred up in generous ſenti- 
ments, and formed for the ſtation they are to fill; 
that they muſt be ſtrangers to thoſe vicious falſehoods 
and corruptions which neceſſity firſt, and then habit, 
puts men upon practiſing whoſe lives are ſpent in 
purſuit of their fortunes. I will own, notwithſtand- 
ing all theſe advantages, that many of them are like 
rocks whoſe heads are in the clouds, but are ſo barren 
that they are quite incapable of producing any thing z 
but in general, were their minds only upon a level 
with thoſe of other men, we ſhould expect better fruit 


from them. 


As authority is ſounded in opinion, all wiſe com- 
monwealths have been extremely jealous in keeping 
up the honour of their nobility. Wherever they be- 
come baſe, effeminate, cowardly, or ſervile, their au- 
thority finks, they fall into contempt ; then the people 
begin to conſider them as uſeleſs to government, and 
look upon their privileges as a grievance to ſociety, 
and perhaps they think how to get rid of them, as 
happened in the ccmmonwealth of Florence, where, 
after the expulſion of the duke of Athens, a petty 
tyrant of that city, many of the nobility having be- 
haved ſervilely to him, and inſolently to the pec ple, 
were degraded from the ſenate and the magiſtracy, and 
rendered incapable of holuing any employment in the 


commonwealth. 


Father Paul, the Venetian, ſays, that you muſt 


either keep your nobility free from taint, or have no 
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nobility at all: That the high employments of the N bility, 
commonwealth ſhould be beitowed amongſt the moſtti 


ancient families, unleſs where a perſon ſhould diſtin- 
guiſh himſelf by ſome ſignal ſervice to the ſtate. Such 
a man would think himſelf ſufficiently rewarded by 
the honour of being put npon a foot with the ancient 
nobuTty ; ava un . e, —-11 he lenſed to find 
that no commoner, except ſome of great rep:ztation 
and merit, was to hold any of the employments uſual- 
ly polleited by their body. If the perſon ſo prefer- 
ed thould not be rich enough to ſupport the dignity 
of the office, the ſtate may give him a penſion, but 
by no means ſhould empioyments be made lucrative ; 
which not only exhauſt and weaken the commonwealth, 


but wherever the high employments are ſought for 


profit, the nobility loſe their generous tentiments, 
and it is a means of introducing corruption amongſt 
them,” 

The origin of nobility in Europe is by ſome referred 
to the Goths ; who, after they had ſeized a part of 
Europe, rewarded their captains with titles of honour, 
to diltinguiſh them from the common people. We 
ſhall only in this place further conſider the manner in 
which in our own country they may be created, and the 
incidents attending them; referring for a fuller ac- 
count of their origin in Europe to the articles Revo- 
LUTION, and SOCIETY Civil). 

I. The right of peerage ſeems to have been origi- 
nally territorial ; that is, annexed to lands, honours, 
caltles, manors, and the like ; the proprietors and 
poſſeſſors of which were (in right of thoſe eſtates) 
allowed to be peers of the realm, and were ſummoned 


po- to parliament to do ſuit and ſervice to their ſovercign : 


and, when the land was alienated, the dignity paſſed 
with it as appendant. Thus in England the biſhops 
ſtill fit in the houſe of lords in right of ſucceſſion to 
certain ancient baronies annexed, or ſuppoſed to be 
annexed, to their epiſcopal lands; and thus in 11 
Henry VI. the poſſeſſion of the caſtle of Arundel 
was adjudged to confer an earldom on its poſleſſor. 
But afterwards, when Alixxarioxs grew to be fre- 
quent, the dignity of peerage was confined to the li- 
neage of the party ennobled, and inſtead of territorial 


became perſonal, Actual proof of a tenure by baron 


became no longer necefſary to conſtitute a lord of par- 
liament ; but the record of the writ of ſummons to 
him or his anceſtors was admitted as a ſufficient evi- 
dence of the tenure. 


Peers of Great Britain are now created either by plackg. 
writ or by patent: for thoſe who claim by preſcrip- Comment. 


tion mult ſuppoſe either a writ or patent made to their 
anceſtors; though by length of time it is loſt. The 
creation by writ, or the king's letter, is a ſummons to 
attend the houſe of peers, by the ſtyle and title of that 
barony which the king is pleaſed to confer: that by 
patent is a royal grant to a ſubjet of any dignity and 
degree of peerage. The creation by writ is the more 
ancient way; but a man is not ennobled thereby, unleſs 
he actually take his ſeat in the houſe of lords; and 
ſome are of opinion that there muſt be at leaſt two 
writs of ſummons, and a fitting in two diſtinct parlia- 
ments, to evidence an hereditary barony : and there- 
fore the moſt uſual, becauſe the ſureſt, way is to grant 
the dignity by patent, which endures to a man and his 

heirs 
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never himſelf makes uſe of it. Vet it is frequent to 
call up the eldeſt ſon of a peer to the houſe of lords 
by writ of ſummons, in the name of his father's baro- 
ny: becauſe in that caſe there is no danger of his chil- 
drens loſing the nobility in caſe he never takes his 


1 : Canes O. Ca; 
ſeat ; for they will ſucceed ta, their gr>»4 4 
uon by Writ has allo one advantage over that by pa- 


tent; for a perſon created by writ holds the dignity 
to him and his heirs, without any words to that pur- 
port in the writ; but in letters patent there mult be 
words to direct the inheritance, elſe the dignity en- 
dures only to the grantee for life. For a man or wo- 
man may be created noble for their own 1 ves, and the 
dignity not deſcend to their heirs at all, or deſcend on- 
ly to ſome particular heirs; as where a peerage is li- 
mited to a man and the heirs male of his body by E- 
lizabeth his preſent lady, and not to ſuch heirs by any 
former or future wife. 

2. Let us next take a view of a few of the principal 
incidents attending the nobility, —excluſive of their 
capacity as members of parliament and as heredi- 
tary counſellors of the crown, for both which 
we refer to the articles Loxps and PARLIAMENT. 
And firit we mult obſerve, that in criminal cafes a 
nobleman ſhall be tried by his peers. The great are 
always obnoxious to popular envy : were they to be 
judged by the people, they might be in danger from 
the prejudice of their judges ; and would moreover be 
deprived of the privilege of the meaneſt ſubjects, that 
of being tried by their equals, which is ſecured to all 
the realm by magna charta, c. 29. It is faid, that 
this does not extend to biſhops ; who, though they 
are lords of parliament, and ſit there by virtue of their 
baronies which they hold jure ecelgſiæ, yet are not en- 
nobled in blood, and conſequently not peers with the 
nobility. As to peereſſes, no proviſion was made for 
their trial when accuſed of treaſon or felony, till after 
Eleanor ducheſs of Glouceſter, wife to the lord pro- 
tector, had been accuſed of treaſon, and found guilty 
of witchcraft, in an eccleſiaſtical ſynod, through the 
intrigues of Cardinal Beaufort. This very extraordi- 
ry trial gave occaſion to a ſpecial ſtatute, 20 Hen. 
VI. c. 9. which enacts, that peereſſes, either in their 
own right or by marriage, thall be tried before the 
ſame judicature as pecrs of the realm. If a woman, 
noble in her own richt, marries a commoner, ſhe 
itil! remains noble, and ſhall be tried by her peers : 
but if the be only noble by marriage, then by a ſecond 
marriage with a commoner ſhe loies her dignity ; for 
us by marriage it is gained, by marriage it is alſo loſt. 
Yet if a ducheſs dowager marries a baron, ſhe conti- 
naes a ducheſs ſtill; for all the nobility are fares, and 
therefore it is no degradation. A peer or peereſs (ei- 
ther into her own right or by marriage) cannot be ar- 
relied in civil caſes: and they have alſo many peculiar 
privileges annexed to their peerage in the courſe of 
judicial proceedings. A peer ſitting in judgment, gives 
not his verdict upon oath, like an ordinary juryman, 
but upon his honour ; he anſwers alſo to bills in chan- 
cery upon Its honour, and zot upon his oath: but, 
when he 1s examined as a witnels either in civil or cri- 
minal caſes, he muſt be ſworn ; tor the reſpe& which 
the law thows to the h: mur of a peer does not extend 
Jo far as to overiurn a ſettled maxim, that in judicia 
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Nobility. heirs according to the limitation thereof, though he 
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non creditur niſi juratus. The honour of peers is how- 
ever ſo highly tendered by the law, that it is much 
more penal to ſpread falſe reports of them, and cer- 
rain other great officers of the realm, than of other 
men: ſcandal againſt them being called by the pecu- 


liar name of ſcandalum -e, aud iubjected to pe- 
cunar puniſhment by divers ancient ſtatutes. 


A peer cannot loſe his nobility but by death or at- 


tainder; though there was an inſtance, in the reign of 


Edward IV. of che degradation of George Nevile duke 
of Bedford by act mens, on account of his 
poverty, which rendered him unable to ſupport his 
dignity. But this 4s a ſingular inſtance : which ſerves 
at the ſame time, by having happened, to ſhow the 
power of parliament ; and, by having happened but 
once, to ſhow how tender the parliament hath been 
in exerting ſo high a power. It hath been ſaid in- 
deed, tnat if a baron waſtes his eſtate, ſo that he is not 
able to ſupport the degree, the king may degrade him : 
but it is expreſsly held by later authorities, that a peer 
cannot be degraded but by act of parliament. 

Aton. Matthæus obſerves, that nobility, among 
the Romans, was a quite different thing from what it 
is among us. The nobles, among the Romans, were 


either thoſe raiſed to the magiltrature, or deſcended 


from magiſtrates : there was no ſuch thing as nobility 
by patent. 

Bartoli ſays, that doctors, after they have held a pro- 
feſſor's chair in an univerlity for 20 years, become 
noble; and are intitled to all the rights of counts. 

But this claim is not admitted at court, &c. though 
Bartoli's ſentiments be backed with thoſe of ſeveral 
other authors, particularly Chaſſanæus in his Conſuetu- 
din. Burgundie ; Boyer ſur la Coutume de Berry ; Faber 
C. de Dig. Def. g. &c. which laſt, however, reſtrains 
Bartoli's rule to doors in law, and princes? phyſi- 
cians. 

By an edict of the French king in 1669, it is de- 
clared, that trade ſhall not derogate from nobility, 
provided the perſon do not ſell by retail. 

In Bretagne, by ancient cuſtom, a nobleman loſes 
nothing by trading even in retail: but he reaſſumes all 
his rights as ſoon as he ceaſes traffic, his nobility ha- 
ving ſlept all the time. | 

In Germany, a woman, not noble by birth, doth 
not become, v. gr. a counteſs or baroneſs by marry- 
ing a count or baron: a lady of the higher degree in- 
deed becomes a princeſs by marrying a prince; but 
this doth not hold of a lady of the lower nobility. 

On the coaſt of Malabar, children are only capable 
of being noble by the mother's fide; it being allowed 
them to take as many *huſbands as they pleaſe, and to 
quit them whenever they think good. 

NOBLE, Nobilis, a perſon who has a privilege 
which raiſes him above a commoner or peaſant, either 
by birth, by office, or by patent from his prince. The 
word comes from the Latin nelilis; formed from the 
ancient c bilis, “ diſtinguiſhable, remarkable,” 

In England, the word noble is of a narower import 
than in other countries; being confined to perſons 
above the degree of knights; whereas, abroad, it com- 
prehends not only knights, but what we ſim ly call 
gentlemen. The nobles of England are alſo called pares 


reani, as being nobilitatis parer, though gradu impares. 
The Venetian zeblefſe is ſamous: it is in this that 


the 


Nobility, 
Nuble. 
— — 


Nobles, the ſovereignty of the ſtate, reſides. 
Nocera. three claſſes. The firſt only comprehends 24 families. 
— The ſecond includes the deſcendants of all thoſe who 


- ſtocratic. 


NOC 


It is divided into 


were entered in the golden book, in 1289, and deſti- 
ned to govern the ſtate, which then began to be ari- 
The third confiſts of ſuch as have bought 
the dignity of noble Venetians. This laſt cla's is only 
admitted to the inferior employs ; the two former to 
all indifferently. The title of noble Venetians is ſome- 
times alſo given to foreign kings, princes, &c. 

NosBLes, among the Romans, were ſuch as had 
the jus imaginum, or the right of uſing the pictures or 
ſtatues of their anceſtors; a right which was allowed 
only to thoſe whoſe anceſtors had borne ſome curule 
oftice, that is, had been curule ædile, cenſor, prætor, or 
conſul, For a long time none but the Patricii were 
the nobiles, becauſe no perſon but of that ſuperior rank 
could bear any curu/e office; hence in Livy, Saluſt, &c. 
nobilitas is uſed to ſignify the Patrician order, and fo 
oppoſed to plebs. To make the true meaning of nl il 
ſtill more clear let it be obſerved, that the Roman peo- 
ple were divided into mobiles, novi, and ignobiles. No- 
biles were they who had the pictures, &c. of their 
anceſtors ; novi were ſuch as had only their own ; ig no- 
biles were ſuch as had neither. See Jus [magints. 

The Roman nobility, by way of diſtinction, wore 
an half moon upon their ſhoes, eſpecially thoſe of Patri- 
cian rank. 

The Grecian nobility were called gwre7p:dur, as being 
deſcended from theſe old heroic anceſtors ſo famous in 
hiſtory. Such were the Praxiergide, Etrobutide, Alc- 
meonide, &c. all which had many privileges annexed 
to their quality; amongſt which was this, that they wore 
graſhoppers in their hair as a badge of nobility. 

Non x, a money of account containing fix ſhillings 
and eight pence. 

The noble was anciently a real coin ſtruck in the 
reign of Edward III. and then called the prnny 
of gold; but it was afterwards called a roſe noble, 
from its being ſtamped with a roſe : it was current 
at 6s. 8d. | | 

NOCERA, a town in Italy, in the dominions of the 
king of Naples and Sicily, or, as he is more com- 
monly called, the king of the Two Sicilies. It is an 
epiſcopal city, but might with greater propriety be 
ſtyled a cluſter of villages : its ſeveral parts being ex- 
tended along the foot of the mountains, form the 
Citta Sotana, or low town : and the biſhop's palace, 
together with ſome convents embowered in cypreſs 
groves, cover the peak of a ſingle hill in a very pic- 
tureſque manner, and compoſe the Citta Soprana. 

Nocera (A), it is reported, contains near 30,000 
inhabitants ; they are diſperſed in forty patches of ha- 
bitation. Their houſes are conſtructed of two kinds 
of ſtone ; the common walls are built with yellow tufa 
dug out of the hills that lie about a mile to the ealt 
of the town; which itone ſeems unqueſtionably to have 
been formed by a conſolidation of ſubſtances thrown 
out of Veſuvius ; becauſe, on opening theſe quarries, 
the workmen have frequently diſcovered tombs, vaſes 
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NOC 


and coins locked up in the body of the ſtony ſtratum. Nocerious 


The caſes of their doors and windows are made ot a 
black ſtone drawn from the hill of Fiana, two miles 
to the north; it lies eight fect below the ſurtace, in 


a bed or vein 140 feet thick, reſting upon a baſe of 


ſand. This ſeems evidently to be a ſtream of lava con- 
gealed. 

Nccera is a place of very conſiderable antiquity : in 
the 13th century it was called de Pagani, to diltin- 
guiſh it from a city in Umbria of a ſimilar name; this 
addition was in alluſion to a colony of Saracens which 
Frederick of Subia brought from Sicily, and ſettled 
here, that they might be out of the way of their danger- 
ous connections with Africa: hence Nocera has otten 
been confounded with Lucera by the negligent or igno- 
rant chroniclers of the uc ding ages. The molt re- 
markable event that occurs in its hiſtory is the ſiege of 
its caſtle, A. D. 1384. E. Long. 12 55. N. L. 43. 2. 

Terra Noctek/an i, Earth of Nocera, in the materia 
medica, a ſpecies of bole remarkably heavy, of a grey- 
iſh white colour, of an inſipid taſte, and generally with 
ſome particles in it which grit between the teeth. It is 
much eſteemed by the Italian as a remedy for venemous 
bites, and in fevers; but, excepting as an abſorbent and 
aſtringent, no dependence is to be had on it. 

NOCTAMBULI, Nocrauzuroxks, or Night- 
walker ; a term of equal import with ſomnambuli, 
applied to perſons who have a habit of riſing and 
walking about in their ſleep. The word is a com- 
pound of the Latin zox, © night,” and ambulo, © I 
walk.” 

Schenkias, Horſtius, Clauderus, and Hildanus, 
who have wrote of ſleep, give us divers unhappy hi- 
ſtories of ſuch noctambuli. When the diſeaſe is mo- 
derate, the perſons affected with it only repeat the 
actions of the day on getting out of bed, and go 
quietly to the places they frequented or at other times; 
but thoſe who have it in the moſt violent degree, go 
up to dangerous places, and do things which would ter- 
rify them to think of when they are awake. Theſe 
are by ſome called /unatic night-walkers, becauſe fits 
are obſerved to return with the moſt frequency and 
violence at the changes of the moon. — For the cure 
ſome recommend purging and a cooling regimen : 
others are of opinion . the beſt method is to place 
a veſſel of water at the patients bedſide in ſuch a man- 
ner that he will naturally ſt-p into it when he gets out 
of bed; or it that ſhould fail, a perſon ſhould fit up 
to watch and beat him every time it happens. See 
OLEEP WALKERS, or SOMNAMBULI. 

'NNOCTILUCA, a ſpecies of phoſphorus, ſo called 
becaule it ſhines in the dark without any light being 
thrown upon it : ſuch is the phoſphorus made of urine. 

NOCTURNAL, ſomething relating to the night, 
in contradiſtinction to diurual. 

NocTurRNAL, Nofurlabium, an inſtrument chiefly 
uſed at ſea, to take the altitude or depreſſion of ſome 
ſtars about the pole, in order to find the latitude and 
hour of the night. 

Some nocturnals are hemiſpheres, or planiſpheres, 
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N ) Anciently, Nuceria Alphaterna, a word of unknown etymology. It was a Roman colony, and had its mint 
Num. Nucerin. 
I, Caput virile imberbe—Equus ſans capite reflexo inter crura. A . . IN 


l 
No cturtal, 


— — 


w 


—— — 


Nocturnal 


Plate 
ccextvI. 


NOD 


on the plane of the equinoRial. Thoſe commonly in 
uſe among ſeamen are two; the one adapted to the 
polar (tar, and the firſt of the guards of the Little Bear; 
the other to the pole ſlar, and the pointers of the Great 
Bear. 

This inſtrument conſiſts of two circular plates, 
applied to each other. The greater, which has a 
handle to hold the inſtrument, is about 2+ inches dia- 
meter, and is divided into twelve parts, agreeing to the 
twelve months; and each month ſubdivided into every 
fifth day; and fo as that the middle of the handle 
correſponds to that day of the year wherein the ſtar 
here regarded has the fame right aſcenſion with the 
ſun. If the inſtrument be fitted for two ſtars, the 
handle is made moveable. The upper left" circle is 
divided into twenty-four equal parts for the twenty- 
four hours of the day, and each hour ſubdivided mto 
quarters. 'Theſe twenty-four hours are noted by 
twenty-four teeth to be told in the night. Thoſe at 
the hour 12 are diſtinguiſhed by their length. In 
the centre of the two circular plates is adjuſted along 
index, mcveable upon the upper plate; and the three 
pieces, viz. the two circles and index, are joined by 
a river which is pierced through the centre with a hole, 
through which the ſtar is to be obſerved. 

To uſe the nocturnal, turn the upper plate till the 
long tooth, marked 12, be againſt the day of the 
month on the under plate; then, bringing the in- 
{trument near the eye, ſuſpend it by the handle with 
the plane nearly parallel to the equinoctial; and 
viewing the pole ſtar through the whole of the centre, 
turn the index about, till, by the edge coming from 
the centre, you ſee the bright ſtar or guard of the 
Little Bear, (if the inftrument be fitted to that ſtar): 
then that tooth of the upper circle, under the edge of 
the index, is at the hour of the night on the edge of 
the hour circle : which may be known without a light, 
by counting the teeth from the longeſt, which is for 
the hour 12. : 

NOD, or the land of Nov. It was to this-country 
that Cain withdrew his fratricide. (Gen. iv. 16.) 
The ſeptuagint, as well as Joſephus, read Naid inſtead 
of Nod, and have taken it tor the name of a place. It 
is not caſily known what country this was, unleſs 
perhaps it was the country of Nyſe or Nyſea, towards 
Hyrcania. St Jerom and the Chaldee interpreters 
have taken the word Nod in the ſenſe of an appella- 
tive, far v1gabond or fugitive ; © He dwelt a fugitive in 
the land.” But the Hebrew reads, He dwelt in the 
land of Nod.” (Gen. iv, 16.) 

NODAB, a country bordering upon Iturea and 
Idumæa, but now unknown. We read in the Chro- 
1:1clcs, that the tribe of Reuben, aſſiſted by thoſe of 
Gad and Manaſſch, had a war againſt the Hagarites, 
the jeturites, and the people of Nephiſh and of No- 
dab, in which the Ifraelites had the advantage. 
1 Chr. v. 19. But the time and the other particulars 
this war are unknown, 

NODATED avyyPEr BOLA, a name given by Sir Iſaac 
Newton to a kind of hyperbola, which, by turning 
round, decuſſates or croſſes itſelf, 


NOD DTV. See SrERNA. 


NODE, a tumour ariſing on the bones, and uſually 
procecding {rom ſome venereal cauſe ; being much the 


- ſame with what is otherwiſe called exo/t-ſis, 
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NODES, in aſtronomy, the two points where the 


NOD 


orbit of a planet interſects the ecliptic. 

Such are the two points C and D; of which the node 
C, where the planet aſcends northward above the 
plane of the ecliptic, is called the a/cexnding node, or 
the dragon The other 


s head, and is marked thus Q. 
node D, where the planet deſcends to the fouth, is 


called the deſcending node, or the dragon's tail, marked 


thus 8. 

The line CD, wherein the two circles CEDF and 
CGDH interſect, is called the line of, nodes. It ap- 
pears from obſervation, that the line of the nodes of 
all the planets conſtantly changes its place, and ſhifts 
its ſituation from eaſt to weſt, contrary to the order 
of the figns; and that the line of the moon's nodes, 
by a retrograde motion, finiſhes its circulation in the 
compaſs ot 19 years; after which time, either of the 


nodes having receded from any point of the ecliptic, 


returns to the ſame again; and when the moon is in 
the node, ſhe is alſo ſeen in the ecliptic. If the line 
of nodes were immoveable, that is, if it had no other 
motion than that whereby it is erried round the ſun, 
it would always look to the ſame point of the ecliptic, 
or would keep parallel to itſelf, as the axis of the earth 
does. 

From what hath been faid, it is evident, that the 
moon can never be obſerved preciſely in the ecliptic, 
but twice in every period ; that is, when ſhe enters 
the nodes When ſhe is at her | diſtance from 
the nodes, viz. in the points E, F, ſhe is ſaid to be in 
her limits. 

The moon mult be in ar near one of the nodes, when 
there is an eclipſe of the ſun or moon. 

To make the foregoing account of the motion of the 
moon's nodes {till clearer, let the plaae of nꝰ 2. ibid. 
repreſent that of the ecliptic, 8 the ſum, T the centre 
of the earth, L the moon in her orbit DN dz. Na 
is the ling ofthe nodes paſſing between the quadrature 
Q and the moon's place L, in her A quarter. Let 


now LP or a the ent of 


| part L 8, repreſe 
the ſun's action 125 z and this being x into the 
force LR, perpendicular to the plane of the moon's 
orbit, and P R parallel to it, it is the former only that 
has any effect to alt the poſition of the orbit, and in 
this it is wholly exerted Its effect is twofold : 1. It 
diminiſhes its inclination by a motion which we may 
conceive as performed round the diameter Dad, to which 
L T is perpendicular. 2. Being compounded with the 
moon's tangential motion at 1 5 it gives it an inter- 
mediate direction Lr, through which and the centre a 
plane being drawn, muſt meet the ecliptic nearer the 
conjunction C than before. 
NODUS, or node, in dialling, a certain point or pole 
in the gnomon of a dial, by the ſhadow or light where- 
of either the hour of the day in dials without furniture, 
or the parallels of the ſun's declination, and his place in 
the ecliptic, &c. in dials with furniture, are ſhown. 
See DiaLinG. | 
NOEOMAGUS Lexuviorzum, (Ptol.) : thought 
to be the Civitas Lexoviorum of the lower age. Now 
Liſieuæ, a city in Normandy.—Another of the Trica- 


ſtini ; a town of Gallia Narbonentis ; thought to be 


S. Pol de Trois. Chateaux, {ix miles to the welt of Ny- 

ons in Dauphine. 
NOETIAN s, ia church - hiſtory, Chriſtian heretics 
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Nola in the third century, followers of Noetius, a philoſo- 


pher of Epheſus, who pretended that he was another 
Moſes ſent by God, and that his brother was'a 
new Aaron. His hereſy conſiſted in affirming that 
there was but one perſon in the Godhead ; and that 
the Word and the Holy Spirit were but external de- 
nominations given to God in conſequence of different 
operations: that, as Creator, he is called Father ; as 
Incarnate, Son; and as deſcending on the apoſtles, 
Holy Ghoſt. | 

NOLA, a very ancient city, formerly populous and 
ſtrong, ſituated in a plain to the north- eaſt of Veſuvius 
in Campania, ſaid to be built by the Chalcidians, 
— Silius Italicus); according to others, by the 

uſcans. At this place Hannibal met with the firit 
check by Marcellus. Veſpaſian added the appellation 
Auguſta Calonia, (Frontinus). At this place, or in 
its neighbourhood, Auguſtus is ſaid to have expired, It 
is alſo ſaid that bells were firſt invented there in the be- 

inning of the 5th century; hence their Latin names 

ole or Campanæ. It retains its old name to this day, 
but it hath vaſtly fallen ſhort of its ancient ſplendor. 
A town of the kingdom of Naples. L. Long. 15. N. 
Lat. 41.5. 

NOLANA, in botany : A genus of the mono- 
gynia order, belonging to the pentandria claſs of 
plants; and in the natural method ranking under the 
41ſt order, Aſperijfolie. The corolla is campanulated ; 
the ſtyle ſituated betwixt the germens; the ſeeds are 
bilocular, and reſemble berries. 

NOLLE rprostqu1, is where a plaintiff in an ac- 
tion does not declare in a reaſonable time; in which 
caſe it is uſual for the defendant's attorney to enter 
a rule for the plaintiff to declare, after which a 
non prof. may be entered. A. nolle preſegui is elteemed 
a voluntary confeſſion, that the plaintiff has no 
cauſe of action: and therefore if a plaintiff enters 
his nolle proſequi, he ſhall be amerced: and it an 
informer cauſe the ſame to be entered, the defen- 
dant ſhall have coſts. 

NOLLET (Jeane Antoine), a deacon, licentiate in 
theology, preceptor to the Eh ö de France tor phy- 
fics and natural hiſtory, regius profeſſor of phyſics in 
the college of Navarre, member of the academy of 
ſciences at Paris, of the royal ſociety of London, of 
the inſtitution of Boicgna, and of the academy of 
ſciences of Erfort ; was born at Pimbre, in the dio- 
ceſe of Noyon, on the 17th of November 1700, of 
reſpectable but not wealthy parents. To make up the 
want of riches, they determined to give cheir ſon a 

ood education. They ſent him to the college of 

lermont in Beauvoiſis, and afterwards to Beauvais, 
there to finiſh his introductory ſtudies. The progreis 
which he made in the different clailes, determin d 
them to ſend him to ſtudy philoſophy at Paris. Thence- 
forward they intended him {or the clerical order; and 
they conſidered tl.e ſtrictneſs and purity of his mo- 
rals, together with his unwearied application to ſtudy, 
as ſufficient pro«fs of his vocation. The young Nol- 
let yielded without reluctance to the wiſhes of his pa- 
rents. As ſoon as he was capable of ſhowing an in- 
clination fur any thing, he had diſcovered a talte for 
phyſics; but this was not become his ruling paſſion; he 
therefore ſacrificed it to the ſtudy of ſcholaltic divinity, 
to which he wholly dedicated himſelf during his time 
ot probation in 1728. No ſooner had he been inverted 
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with the deaconſhip, than he ſolicited and obtained a Nolet, 
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licence to preach, This new occupation, however, 
did not make him entirely loſe fight of thoſe ftadies 
which had firit engaged his attention. They inſenſibly 
began to occupy a greater portion of his time, which 
was now more equally divided between theology and 
the ſciences. The latter, however, prevailed ; and 
thenceforth he entered into the Rudy of phyſics with 
an ardour which was only increaſed by that kind of 
privation to which he had been long ſubject. He 
was received into the ſociety of arts, eſtabliſhed 
at Paris under the patronage of the late count de 
Clermont. In 1730, the Abbe Nollet was engaged 
in a work conjunctly with Reaumur and du Fay of the 
academy of ſciences. In 1734, he went to London 
in company with M. M. du Fay, du Hamel, and de 
Juſheu, His merit procured him a place in the royal 
ſociety without any ſolicitation, 'T'wo years after, he 
went to Holland, where he formed an intimate con- 
nection with Deſaguliers, Graveſande, and Muſch- 
enbroeck. On his return to Paris, he reſumed the 
courſe of experimental phyſics which he had begun in 
1735, and which he continued till 1770. Theſe 
courles of phyſics hrit ſuggeſted the idea of particular 
courſes in other branches of ſcience, ſuch as in che- 
miitry, anatomy, natural hiſtory, &c. In 1738, the 
count de Maurepas prevailed on the cardinal Fleury 
to eſtabliſh a public claſs for experimental phyſics ; 
and the Abbe Nollet was appointed the firſt profeſ- 
ſor, In the beginning of the year 1739, he was ad- 
mitted a member of the royal academy of ſciences ; 
and in the month of April following, the king of Sar- 
dinia intending to eſtabliſn a proteilorſhip of phyſics 
at Turin, invited the Abbe Nollet into his domi::ions. 
From thence he trayelled into Italy. In 1744, he 
was honoured with an invitation to Verſailles, to in- 
ſtruct the dauphin in experimental philoſophy ; the 
king and royal family were often preſent at his lec- 
turcs. The qualities as well of his underſtanding as 
of his heart gained him tle eſteem and confidence of 
his pupil. Going one day in ſtate to Paris, he cauſed 
intimation. to be made that he was to dine at the 
Thuilleries. M. Nollet having gone thither to pay 
his court, the dauphin no ſooner perceived him, than 
he had the goodneſs to ſay, © Binet has the advan- 
tage of me, he has been at your houſe.” Till the 
period of his death, this prince ſhowed marks of the 
ſtrongeſt attachment and favour for this ingenious phi- 
loſopher. He would have wiſhed that he had been 
a little more attentive to the improvemeat of his for- 
tune, He prevailed upon him to go and pay court 
to a man in power, whoſe patronage might have been 
of ſervice to him. The Abbe Nollet accordingly 
waited upon the placeman, and made him a preſent 
of his works. I never read any works of that 
kind,” faid the patron coldly, and caſting a look at 
the volumes betore him. “ Sir (replied the Abbé), 
will you all-w them to remain in your an:i chamber ? 
There perhaps there may be found men of genius 
who will read them with plezſure.” In the month of 


April 1749, he made a grand tour into Italy, being 
ſent thither for the purpoſe of making obſervations. 
At Turin, Venice, and Bologna, the Abbe Nollet 
appeared as a deputy from the philoſophers of the 
re{t of Europe. During his ſhort ſtay in Italy, the 
wonders of electricity were not the only object of his 

reſearches; 
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reſearches ; every part of phyſics, the arts, agricul- 
ture, &c. came cqually under his notice. Upon his 
return through Turin, the king of Sardinia, always 
truly ſenſible of his merit, offered him the order of 
Saint Maurice, which he did not think proper to ac- 
cept without his ſovereign's permiſſion. In 1753 the 
king inſtituted a claſs of experimental philoſophy in 
the royal college of Navarre, and appointed the Abbe 
Nollet profeſſor. In 1757, he received from the 
king a brevet appointing him preceptor in phyſics 
and natural hiſtory to the Enfans de France. In the 
month of Auguſt, the ſame year, he was appointed 
proſeſſor of experimental philoſophy in the ſchool of 
Artillery, at that time eſtabliſhed at la Fere. In 
the month of November following, he was admitted 
as a penſionary of the royal academy of ſciences. 
M. de Cremillo, director- general of artillery and fortifi- 
cation, having founded a claſs of experimental phi- 
loſophy at Mezieres in 1761, the Abbe Nollet was 
appointed profeſſor. This celebrated and laborious 
philoſopher, who has rendered the moſt important 
ſervices to phyſics by the diſcoveries with which he 
has enriched every branch of this ſcience, but par- 
ticularly electricity, died at Faris on the 25th ot 
April 1770, aged 70; much regretted by the lite- 
rary world, and by his triends, of whom his gentle 
character and beneficent heart had procured him a 
gre.t number. He often retired from the gay and 
ſplendid ſocieties of Faris, to give aſſiſtance to his 
relations, who were by no means in affluent circum- 
ſtances. His works are, 1. Several p1pers inſerted 
in the memoirs of the academy of ſciences; amon 
which one on the Hearing of Fithes is particular ly 
valuable. 2. Legons de Phyſique Experimentale, 6 vols 
12mo; a book well compoſed, and uniting pleaſure 
with inſtruction. 3. Recueil de Letires ſur P Eledri- 
citf, 3 vols. 12mo. 1753. 4. Eſai ſur PElk&ricite 
des corps, 1 vol. 12mo. 5. Recherches fur les cauſes particu- 
eres des Phenomenes Eleftrique , one vol. 12mo. 6. L' Andes 
experiences, 3 vols. 12mo. with figures, 1770. 

NOMADES,: a name given, in antiquity, to 
ſeveral nations whoſe whole occupation was to 
leed and tend their flocks; and who had no fixed 
place of abode, but were conſtantly ſhi'ting, accord- 
ing to the conveniences of paſturage.— Ihe word 
comes from the Greek rem, paſco, ** 1 feed.” 

The moiſt celebrated among the Nomades were 

thoſe ef Africa, who inhabited between Africa, pro- 
perly ſo called, to the eait, and Mauritamia to the 
welt. They are alſo called Numide, or Numidians. 
Sulluſt ſays, they were a colony of Perſians brought 
into Africa with Hercules. 
The Nomades of Aſia inhabited the coaſts of the 
Ca bien Sca.— The Nomades of Scythia were the in- 
habitants of Litile Tartary ; who fill retain the an- 
cient manner ef living. | 

NOMARCHA, in antiquity, the governor or com- 
mander of a nome, or nomos.— Egypt was anciently 
divided into ſeveral regions or qua ters, called nomes, 
trom the ZJreck ven, taken in the ſenſe of a diviſion ; 
and the officer who had the adminuiltration of each 
uon e or noms, from the king was called oma cha, 
from veu@. and fe command.“ 

NOMBRE-pt-pi0s, a town of Mexico, in the 
province of Darien, a little to th caſtward of Porto- 
Bello. It was formerly a famous place; but it is now 
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abandoned, on acccount of its unhealthy ſituation. W, 
Long. 78. 35. N. Lat. 9. 43. 

NOMBRIL rotsr, in keraldry, is the next below 
the feſs-p int, or the very centre of the eſcutcheon. . 

Suppoſing the eſcutcheon divided into two equal 
parts below the feſs, the firſt of theſe diviſions is the 
nombril, and the lower the baſe. 

NOME, or Nau, in algebra, denotes any quan- 


tity with a ſign prefixed or added to it, whereby it is 


connected with ſome other quantity, upon which tne 


whole becomes a binomial, trinomial, or the like. See 
ALGEBRA. - 

NOMENCLATOR, in Roman antiquity, was 
uſually a ſlave who attended upon perſons that ſtood 
candidates tor offices, and prompted or ſuggeſted to 
them the names of all the citizens they met, that they 
might court them and call them by their names, which 
among that people was the higheſt piece of civility. 

NomENnCLATORS, among the botanical authors, 
are thoſe who have employed their labours about 
ſettling and adjuſting the right names, ſynonyms, and 
etymologies of names, in regard to the whole vege- 
table world. 

NOMENCLATURE, xomexcLaTuRaA, a cata- 
logue of ſeveral of the more uſual words in any lan- 
guage, with their ſignifications, compiled in order to 

acilitate the uſe of ſuch words to thoſe who are to 
learn the tongue: ſuch are our Latin, Greek, French, 
&c. Nomenclatures. 

The chemical nomenclature has within theſe few 
years undergone a total change: we have given a 
table exhibiting theſe new names facing page 598 of 
Volume IV. At that time we were not convinced 
of the propriety of the new theory, nor was it poſ- 
ſible to foreſee that it would ſo ſoon obtain the appro- 
bation of the lite ary world. True philoſophy requi-es, 
however, that we ſhould readily change our opinions 
when we ſee ſufficient grounds, for to err is human, In 
conſequence of Lavoiſier's ſyſtem being become now 
ſo univerſally adopted, it becomes neceiſary for us to 
explain his principles at more length than was thought 
proper before. This we think our duty, and it there- 
tore ſhall be our endeav ur, in ſome part of the work, 
to introduce a ſufficient analyſis of this celebrated and 
now almolt univerially adopted ſyſtem. 

NOMENEY, a town in Germany, in the duchy 
of Lorrain, ſituated on the river Seille, 15 miles north 
of Nancy. 

NOMINALS, or NomixaLi1sTs, a ſect of ſchool- 
philoſophers, the diſciples and followers of Occam, or 
Ocham, an Engliſh cordelier, in the 14th century. 
They were great dealers in words, whence they were 
vulgarly denominated Word-/ellers ; but had the deno- 
mination of Nomina'iſts, becauſe, in oppoſition to the 
Reaijts, they maintained, that words, and not things, 
were the object of dialectics. 

This ſect had its firſt riſe towards the end of the 
11th century, and pretended to follow Porphyry and 
Ariſtotle ; but it was nat till Ocham's time that they 
bore the name. The chief of this ſeR, in the 11th 
century, was a perſon called 7%, who, on account 
of his logical ſubtilty, was called the /ephi/; and his 
principal diſciples were Robert of Paris, Roſcclin of 
Compeigne, and Arnoul of Laon. At the beginning, 
the nominals had the upper hand: but the realiſts, 
though greatly divided among themſelves, were ſup- 
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rted by men of great abilities ; ſuch as Albertus 
Magnus, T. Aquinas, and Duns Scotus. The no- 
minal ſect came thereby into diſrepnte ; till William 
Occam, in the 14th century, again revived it, and 
filled France and Germany with the flame of diſputa- 
tion, Having joined the party of the Franciſcan 
monks, who ſtrenuouſly oppoſed John XXII. that 
pope himſelf, and his ſucceſſors after him, leſt no means 
uutried to extirpate the philoſophy of the nominaliſts. 
which was deemed highly prejudicial to the intereſts 
of the church; and hence it was, that, in the year 
1339, the univerſity of Paris, by a public edict, ſo- 
lemnly condemned and prohibited the philoſophy of 
Occam, which was - that of the nominaliſts. The 
conſequence was, that the nominaliſts flouriſhed more 
than ever. In the 15th century, the controverſy was 
continued with more vigour and animoſity than before; 
and the diſputants were not content with uſing merely 
the force of eloquence, but had frequently recourſe 
to more hoſtile and dangerous weapons: and battles 
were the conſequence of a philoſophical queſtion, 
which neither ſide underſtood. In moſt places, how- 
ever, the realiſts maintained a manifeſt ſuperiority 
over the nominaliſts. While the famous Gerſon, and 
the moſt eminent of his diſciples were living, the no- 
minaliſts were in high eſteem and credit in the uni- 
verſity of Paris. But upon the death «f theſe pa- 
trons, the face of things was much changed to their 
diſadvantage. In the year 1473. Louis XI. by the 
inſtigation of his confeſſor, the biſhop of Avranches, 
iſſued out a ſevere edi&t againſt the doctrines of the 
nominaliſts, and ordered all their writings to be ſeized 
and ſecured, that they might not be read by the 
people: but the ſame monarch mitigated this edict 
the year following, and permitted ſome of the books 
of that ſe& to be delivered from their confinement. 
In the year 1481, he not only granted a full liberty 
to the nominaliſts and their writings, but alſo re- 
ſtored that philoſophical ſe& to its former authority 

and luſtre in the univerſity, 

The nominaliſts were the founders of the univerſity 
of Leipſic ; and there are many yet abroad who pique 
themſelves on being nomirals. 

The nominals, with the Stoics, admit the formal 
conceptions or ideas of things, as the ſubjet and 
foundation of univerſality : but to this they add names 
which repreſent and ſignify, alter the ſame univocal 
manner, and without any diſtinction, a great variety 
of ſingle things alike in genus and ſpecies. 

Whence it is that they are called nominals; as pre- 
tending, that to become learned, it is not enough to 
have juſt ideas of things, but it is likewiſe required 
to know the proper names of the genera and ſpecies, 
of things, and to be able to expreſs them clearly and 
preciſely, without contuſion or ambiguity. | 

NOMINATIVE, in grammar, the firſt cas E of 
NOUNS Which are declinable. 

The ſimple poſition, or laying down of a noun, or 
name, is called the nomina/ive coſe; yet it is not ſo 
properly a cafe, as the matter or ground whence the 
other caſes are to be formed, by the teveral cha ges 
and infletions given to this firſt termination. Its chief 
uſe is to be placed in dilcourſe before all verbs, as the 


ſubject of the propotiti n or affirmation. 


NONA, a city of Dalmatia, remarkable at preſent only 
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for its ruins, which might furniſh abunJlant materials 
to gratify the curioſity of antiquaries ; but indeed they 
are ſo buried by repeated devaſtations, to which that 
unhappy city has been expoſed, that rarely any veſtige 
of them appears above ground. I went thither (ſays 
Fortis in his Travels), in hopes of finding ſomething 
worthy of notice, but was diſappointed. Nething is 
to be icen that indicates that grandeur of the Roman 
times ; neither are there any remains of barbarous 
magnificence, to put one in mind of the ages in 
which the kings of the Croat Slavi had their reſi- 
dence there. It lies on a ſmall iſland, ſurrounded by 
a harbour, which in former times was capable of re- 
ceiving large ſhips ; but is now become a fetid pool 
by means of a little muddy river that falls into it, aſter 
a courſe of about fix miles through the rich aban- 
doned fields of that diſtrict. The ancient inhabi- 
tants turned this water into another channel, and 
made it run through the valley of Drafnich into the 
ſea; and the remains of the bank raiſed by them for 
that purpoſe are ſtill to be ſeen. Notwithſtanding, 
however, the depopulation of this diſtrict, and the 
dreary ſituation of Nona in particular, the new inha- 
bitants have not loſt courage ; and animated by the 
privileges granted to them by this moſt ſerene repu- 
blic, are endeavouring to bring the population and 
agriculture once more into a flouriſhing ſtate. Pro- 
per drains for the water would not onſy render that 


rich territory habitable, but moreover very fertile; and 


the brackiſh marſh that ſurrounds the walls of Nona 
is well calculated to ſupply a conſiderable quantity of 
fiſh, eſpecially eels. The government generouſly grant- 
ed the inveſtiture to private perſons, who already draw 
no inconſiderable advantage from the filhing ; and did 
they but adopt better methods, they might every year 
fait many thouſand of eels, which would greatly an- 
ſwer our internal commerce, and fave at leaſt a part 
of the money that goes out of the country for foreign 
ſalt fiſn. To the left of the city of Nona, the walls 
of ſome ancient ruinous buildings appear ; which pro- 
bably in ancient times were ſituated on the main land, 
though now ſurrounded by water. The ſea forms a 
narrow channel in this place, which is eaſily fordable, 
and, at low water, the ſmalleſt boat can ſcarcely pas.” 

NONAGE, in law, generally ſignifies all the time 
a perſon continues under the age of 21; but, in a 
ſpecial ſenſe, it is all the time that a perſon is under the 
age of 14. 

NON-c arg, a promontory on the welt coaſt of 
Atrica, oppoſite to the Canary iflands. W. Long. 
12. o. N. Lat. 44, 28. 

NONCONFORMISTS, thoſz who refuſe to join 
the eſtabliſhed worthip. 

Nonconformiſts, in England, are of two forts. Firlt, 
ſuch as abſent themſelves from divine worthip in the 
eſtabliſhed church through total irreiigion, and attend 
the ſervice of no other perſuaſion. Theſe, by the ſtar. 
1 Eliz. c. 2. 23, Eliz. c. 1. and 3. Jic. I. c. 4, forfeit 
one thiiling to the poor every Lord's-day they ſo ab- 
ſent themlelves, and 201. to the king if they continue 
ſuch default for a month together. And if they keep 
any inmate thus irreligioufly diſpoſed in their houſes, 
they forfeit 101. per month. 

The ſecond ſpecies oi nonconſormiſts are thoſe who 
oifend through a miſtaken or perverſe zeal. Such 
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Noncon- were eſteemed, by the Engliſh laws enacted ſince the 
ſormifts. time of the Reſormation, to be Papiſts and Proteſtant 
diſſenters : both of which were ſuppoſed to be equally 
ſchiſmatics, in not communicating with the national 
church; with this difference, that the Papiſts divided 
from it upon material, though erroneous, reaſons; but 
many of the diſſenters upon matters of indifference, 
or, in other words, for no reaſon at all. Yet cer- 
. tainly (ſays Sir William Blackſtone) our anceſtors 
were miſtaken in their plans of compulſion and intole- 
rance. The ſin of ſchiſm, as ſuch, is by no means 
the object of temporal coercion and puniſhment. If 
through weakneſs of intellect, through miſdirected 
piety, through perverſeneſs and acerbity of temper, or 
(which is often the caſe) through a proſpect of ſecular 
advantage in herding with a party, men quarrel with 
the eccleſiaſtical, eſtabliſhment, the civil magiſtrate has 
nothing to do with it; unleſs their tenets and practice 
are ſuch as threaten ruin or diſturbance to the ſtate. 
He is bound indeed to protect the eſtabliſhed church; 
and if this can be better effected by admitting none 
but its genuine' m2mbers to offices of truſt and emolu- 
ment, he is certainly at liberty ſo to do; the diſpoſal 
of offices being matter of favour and diſcretion. But 
this point being once ſecured, all perſecution for di- 
verſity of opinions, however ridiculous or abſurd they 
may be, is contrary to every principle of ſound policy 
and civil freedom. The names and ſubordination of 
the clergy, the poſture of devotion, the materials and 
colour of the miniſter's garment; the joining in a known 
or unknown form of prayer, and other matters of the 
{ame kind, mult be left to the option of every man's 
private jadgement, 

Wich regard therefore to Proteflant diſſenters, 
although the experience of their turbulent diſpoſition 
ia former times occaſioned ſeveral diſabilities and re- 
ſtrictions (which I ſhall not undertake to juftify) to be 
laid upon them by abundance of ſtatutes ; yet at length 
the legiſlature, with a true ſpirit of magnanimity, ex- 
tended that indulgence to theſe ſectaries, which they 
themſelves, when in power, had held to be counte- 
nancing ſchiſm, and denied to the church of Eng- 
land. The penalties are conditionally ſuſpended by 
the ſtatute x W. & M. |. 1. c. 18. “ for exempting 
their Majeſties Proteſtant ſubjects, diſſenting from the 
church of England, from the penalties of certain laws,” 
commonly called the to/eration-at ; which declares, that 
neither the laws abovementioned, nor the ſtatutes 
1 Eliz. c. 2. $ 14. 3. Jac. I. c. 4. & 5. nor any other 
penal laws made againſt Popiſh recuſants (except the 
teſt acts) ſhall extend to any diſſenters, other than Pa- 
piſts and ſuch as deny the Trinity: provided, 1. That 
they take the oaths of allegiance and ſupremacy, (or 
make a ſimilar affirmation, being Quakers), and fub- 
ſcribe the declaration avainſt Popery. 2. That they 
repair to ſome congregation certified to and regiſter- 
ed in the court of the bithop or archdeacon, or at 
the county- ſeſſions. 3. That the doors of ſuch meet- 
ing houſe thall be unlocked, unbarred, and unboited ; 
in default of which, the perſons meeting there are ſtill 
liable to all the penalties of the former acts. Diffent- 
ing teachers, in order to be exempted from the penal- 
ties of the ſtatutes 13 & 14 Car, II. c. 4. 17. Car. II. 
c. 2. and 22 Car. II. c. 1. are alſo to ſubſcribe the 
articles of religion mentioned in the ſtatute 13 Eliz. 


Blackſt. 
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Proteſtant diſſenters, during their compliance with 


NON 


c. 12. (viz. thoſe which only concern the confeſſion Noncon. 
of the true Chriſtian faith, and the doctrine of the ſa. form iſt. 
craments), with an expreſs exception of thoſe relating 
to the government and powers of the church, and to 
infant-baptiſm. And by ſtatute 10 Ann. c. 2. this 
toleration is ratified and confirmed; and it is declared, 
that the ſaid act ſhall at all times be inviolably obler- 
ved for the exempting ſuch Proteſtant diſſenters as are 
thereby intended from the pains and penalties there- 
in mentioned. Thus, though the offence of noncon- 
formity is by no means univerlally abrogated, it is 
ſuſpended, and ceaſes to exiſt with regard to theſe 


the conditions impoſed by the act of toleration : and, 
under theſe conditions, all perſons, who will approve 
themſelves no Papiſts or oppugners of the Trinity, 
are left at full liberty to act as their conſciences ſhall di- 
rect them in the matter of religious worthip. And 
if any perſon ſhall wilfilly, maliciouſly, or contemp- 
tu uſly difturb any congregation, aſſembled in any 
church or permitted meering-houſe, or ſhall miſuſe any 
preacher or teacher there, he' ſhall by virtue of the 
ſame ſtatute) be bound over to the ſeſſions of the peace, 
and forfeit 2ol. But by ſtatute 5 Geo. I. c. 4. no 
mayor or principa! magiſtrate muſt appear at any diſ- 
ſenting meeting with the enſigns of his office, on pain 
of diſability to hold that or any other office; the le- 
giſlature judging it a matter of propriety, that a mode 
of werfhip, ſet up in oppoſition to the national, when 
allowed to be exerciſed in peace, ſhould be exerciſed 
alſo with decency, gratitude, and humility. Neither 
doth the. a& of toleration extend to enervate thoſe 
clauſes of the ſtatutes 13 & 14 Car. II c. 4. & 17 
Car. II. c. 2. which prohibit (upon pain of fine and 
impriſonment) all perſons from teaching ſchool, unleſs 
they be licenſed by the ordinary, and ſubſcribe a de- 
claration of conformity to the liturgy of the church, 
and reverently frequent divine ſervice abliſbed by the 
laws of this kmgdom. 

« As to Papi/ts, what has been ſaid of the Proteſtant 
diſſenters would hold equally ſtrong for a general tole- 
ration of them ; provided their ſeparation was found- 
ed only upon difference of opinion in religion, and 
their principles did not alſo extend to a ſubverſion of 
the civil government. If once they could be brought 
to renounce the ſupremacy of the Pope, they might 
quietly enjoy their ſeven ſacraments ; their purgatory, 
and auricular confeſſion ; their worſhip of relics and 
images; nay, even their tranſub{tantiation. But while 
they acknowledge a foreign power, ſuperior to the 
ſovereignty of the kingdom, they cannot complain if 
the laws of that kingdom will not treat them upon the 
footing of good ſubjects. 


« The following are the laws that have been enacted 


againſt the Papiſts; who may be divided into three 
clafles, perſons profeſſing Popery, Popiſh recuſants 
convict, and Popith prieſts. 1. Perſons p: ofefling the 
Popith religion, beſides the former penalties for not 
trequenting their pariſh-church, are diſabled from 
taking any lands either by deſcent or purchaſe, after 
18 years of age, until they renounce their errors: they 
mult at the age of 21 regiſter their eſtates before 
acquired, and all future conveyances and wills relatin 
to them; they are incapable of preſenting to any = 4 
vowſon, or granting to any other perſen any avoid- 
ance 


5 


NON 


None · ance of the ſame; they may not keep or teach any 
formiſts. ſchool, under pain of perpetual impriſonment ; and, if 


Black 
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g. they willingly ſay or hear maſs, they forfeit the one 


er 100 merks, and each ſhall ſuffer a year's 
impriſonment. Thus much ſor perſons who, from the 
misfortune of family prejudices, or otherwiſe, have 
conceived an unhappy attachment to the Romiſh 
church from their infancy, and publicly profeſs its 
errors. But if any evil induſtry is uſed to rivet theſe 
errors upon them; if any perſon ſends another abroad 
to be educated in the Popiſh religion, or to reſide in any 
religious houſe abroad for that purpoſe, or contributes 
to their maintenance when there; both the ſender, the 
ſent, and the contributor, are diſabled to ſue in law or 
equity, to be executor or adminiſtrator to any perſon, 
to take any legacy or deed of gift, and to bear any 
office in the realm; and ſhall forfeit all their goods 
and chattels, and likewiſe all their real eſtate for life. 
And where theſe errors are alſo aggravated by apot- 
tacy or perverſion ; where a perſon is reconciled to the 
ſee of Rome, or procures others to be reconciled, 
the offence amounts to high treaſon. 2. Popiſh re- 
cuſants, convicted in a court of law of not attending 
the ſervice of the church of England, are ſubject to 
the following diſabilities, penalties, and ſorfeitures, 
over and above thoſe betore-mentioned. They are con- 
ſidered as perſons excommunicated ; they can hold no 
office or employment; they muſt not keep arms in 
their houſes, but the ſame may be ſeized by the jul- 
tices of the peace, they may not come within 10 miles 
of London, on pain of 100 l.; they can bring no ac- 
tion at law or ſuit in equity; they are not permitted 
to travel above five miles from home, unleſs by li- 
cence upon pain of ſorfeiting all their goods; and 
they may not come to court, under pain of 1001. No 
marriage or burial of ſuch recuſant, cr baptiſm of his 
cbild ſhall be had otherwiſe than by the miniſters of 
the church of England, under other ſevere penalties. 
A married woman, when recuſant, ſhall forfeit two 
thirds of her dower or jointure, may not be executrix 
or adminiſtratrix to her huſband, nor have any part of 
bis goods ; and during the couverture may be kept in 
pri:on, unleſs her huſband redeems her, at the rate of 
10 l. a month, or the third part of all his lands. And 
laſtly, as a femme-couvert recuſant may be impriſoned, 
ſo all others muſt, within three morths after conviction, 
either ſubmit and renounce their errors, or it requi- 


red ſo do do by the juſtices, muſt abjure and renounce 


the realm: and if they do not depart, or if they re- 
turn without the king's licence, they ſhall be guilty of 
felony, and ſuffer death as felons without benefit of 
clergy; There is alſo an inferior ſpecies of recuſancy, 
(refuſing to make the declaration againſt Popery en- 
joined by ſtatute 30 Car. II. ſt. 2. when tendered by 
the proper magiltrate); which if the party reſides 
within ten miles of London, makes him an abſolute 
recuſant convict ; or, if at a greater diſtance, ſuſpends 
him from having any ſeat in parliament, keeping arms 
in his houſe, or any horſe above the value of 51. 3. Po- 
piſh prieſts are in a ſtill more dangerous condition. By 
ſtatute 11 & 12 W. III. c. 4. Popill. prieſts, or bi- 
ſhops, celebrating maſs or exerciſing any part of their 
ſunctions in England, except in the houſes of ambaſ- 
ſadors, are liable to perpetual impriſonment. And by 
the ſtatute 27 Eliz c. 2. any Popiſh prieſt, born in 
Vor. XIII. 
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NON 


the dominions of the crown ef England, who ſha'! 
come over hither from beyond tea (unleſ driven by 
ſtre s of weather and tarrying only a reaſonable time 
or ſhall be in England three days without contormins; 
and taking the oaths, is guiity of high treaſon : an 4 
all perſons harbouring him are guilty of felony vithont 
the benefit of clergy. 

This is a ſhort ſummary of the laws againſt the Pa. 
piſts; of which the preſident Monteſquien obtervcs, 
that they are ſo rigorous, though not proteiled!y of 
the ſanguinary kind, that they do all the hurt that 
can poſſibly be done in cold blood. But in aniwer to 
this, it may be obſerved (what foreigners who only 
judge from our ſtatute · book are not fully apprized of), 
that theſe laws are ſeldom exerted to their utmoit ri- 
gour : and indeed, if they were, it would be very dif- 
ficult to excuſe them. For they are rather to be ac- 
counted for from their hiſtory, aud the urgency of the 
times which produced them, than to be approved (up- 
on a cool review) as a ſtanding ſyſtem of law. The 
reſtleſs machinations of the ſeſuits during the reign of 
Elizabeth, the turbulence and uneaſineſs of the 
Papilts under the new religious eſtabliſhment, and the 
boldneſs of their hopes and wiſhes for the ſucceſſion of 
the queen of Scots, obliged the parliament to coun- 
teract ſo dangerous a ſpirit by laws of a great and 
then perhaps neceſſary ſeverity. The powder-treaſon, 
in the ſucceding reign, ſtruck a panic into James I. 
which operated in different ways: it occaſioned the 
enacting of new laws againſt the Papiſts ; but dete- 
red him from putting them in execution. The in- 
trigues of queen Henrietta in the reign of Charles J. 
the proſpe& of a Popiſh ſucceſſor in that of Char. II. 
the afſallination-plot in the reign of king William, and 
the avowed claim of a Popiſh pretender to the crow: 
in ſubſequent reigns, will account for the extenſion of 
theſe penalties at thoſe ſeveral periods of our hiſtory,” 
But now that all juſt fears of a pretender may be ſaid 
to have vaniſhed, and the power and influence of the 
pope has become feeble, ridiculous, and deſpicable, 
not only in Britain, but in almoſt every kingdom of 
Europe: and as in fact the Britiſh catholies ſolemnly 
diſclaim the dangerous principles aſcribed to chem ; 
the Britiſh legiſlature, giving way to that liberality of 
ſentiment becoming Proteſtants, have lately repealed 
the molt rigorous of the above edicts, viz. The pu- 
niſhment ot Popiſh prieſts or Jeſuits who ſhould be 
found to teach or officiate in the ſervices of that church; 
which acts were felony in foreigners, and high treaſon 
ia the natives of this kingdom; — The forteitures of 
Popith heirs, who had received their education abroad; 
and whoſe eltates went to the next proteſtant heir.— 
The power given to the ſon, or other relation, being 
a Proteſtant, to take poſſeſſion of the father's or other 
relation's eſtate, during the life of the real proprietor. 
And the debarring Papiſts from the power of ac- 
quiring any legal propriety by purchaſe.—In propo- 
ſing the repeal of theſe penalties, it was cbſerved, That, 
belides that ſome of them had now ceaſed to be ne- 
ceſſary, others were at all times a diſgrace to humanity. 
The impriſonment of a Popiſh priett tor life, only for 
officiating in the ſervices ot his religion, was horrible 
in its nature: And although the mildneſs of govern- 
ment had hitherto ſoftened the rigour of the law in the 
practice, it was to be remembered that the Roman Ca- 
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NON 


Noncon· tholie prieſts conſtantly lay at the mercy of the baſoſt 
ſocmiſts and moſt abandoned of mankind—of common inform- 


ers; for on the evidence of any of theſe wretches, the 
magilterial and judicial powers were of neceſſity bound 
to enlorce all the thametul penalties ef the act. Others 
of theſe penalties held out the moſt powerful tempta- 


tions for the commiſſion of acts of depravity, at the 


very thought of which our nature recoils with' horror; 
They ſeemed calculated to looſen all the bands of ſo- 
cicty ; to diffolve all civil, moral, and religious obliga- 
tions and duties, to poiſon the ſources of domeſtic fe- 
licity, and to annihilate every principle of honour. 
The encouragement given to children to lay their 
hands upon the eſtates of their parents, and the re- 
ſtriction which debars any man from the honeſt acqui- 


ſition of property, need only to be mentioned to ex- 
cite indignation in an enlightened age. 

In order the better ta ſecure the Engliſh eſtabliſhed 
church againſt perils from non-conformilts of all deno- 
minations, infidels, Turks, Jews, heretics, papiſts, and 
ſectaries, there are, however, two bulwarks erected ; 
called the corporation and eft acm: By the former of 
which, no perſon can be legally elected to any office 
relat ng to the government of any city or corporation 
unleſs, within a twelvemonth beſore, he has recived 
the ſacrament of the Lord's ſupper according to the 
rites of the church of England; and he is alſo en- 
joined to take the oaths of allegiance and ſupremacy 
at the ſame time that he takes the oath of office ; or, 
in default of either of thele requiſites, ſuch election 
hall be void. The other, called the zeft ad, directs 
all officers civil and military to take the oaths and 
make the declaration againſt tranſubſtantiation, in any 
of the king's courts at Weſtminſter, or at the quarter- 
icons, within fix kalender months after their admiſ- 
ſon ; and alſo within the ſame time to receive the ſa- 
crament of the Lord's Supper, according to the uſage 
of the church of England, in ſome public church im- 
mediately atter divine ſervice and ſermon, and to deli- 
ver into court a certificate thereof ſigned by the mini- 
ſter and church-warden, and allo to prove the ſame 
by two credible witneſſes; upon foriciture of 500 l. and 
Jifabil:ty to hold the ſaid office. And of much the 
ſame nature with theſe is the ſtatute 7 Jac. I. c. 2. 

which permits no perſons to be naturalized or reſtored 

in blood, but tuch as undergo a like telt : which teſt 
laving been removed in 1753, in favour of the Jews, 
was the next ſeſſion of parliament reſtored again with 
{012 precipitation. 

Iex-Naturals, in medicine, ſo called becauſe by 
th2'r abuſe they become the cauſes of diſeaſes, 

Ihylictans have divided the non-naturals into fix 
clalies, viz. the air, meats and drinks, ſleep and 
watching, motion and reſt, the paſſions of the mind, 
the retentions and excretions. See Mepicine, paſſim. 

Now Oiftante (natwith/landing,) a clauſe frequent 
in ſtatutes and letters patent, importing a licence 1rom 
the king to do a thing, which at common law might 
be lawfully dore, but being reſtrained by a& of par- 
liament cannot be done without ſuch licence. 

Non Pros. See Nori Proſequi. 

Nox Suit, ſignifies the dropping of a ſuit or action, 
or a renouncing thereof by the plaintiff or defendant : 
which happens moit commonly upon the diſcovery of 
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NON. 


ſome error in the plaintiff's proceedings when the cauſe None: 


is ſo far proceeded in, that the jury is ready at the bar 
to deliver in their virdict. 

NONES,(xoxn x) in the Roman kalendar, the fifth 
day of the months Januacy, February, April, June, 
Auguſt, September, November, and December; and 
the ſeventh of March, May, July, and October. March, 
May, July, and October, had fix days in their nones; 
becauſe theſe alone, in the ancient conſtitution of the 
year by Numa, had 31 days a piece, the reſt having 
only 29, and February zo: but when Cæſar wt nears, | 
the year, and made other months contain 31 days he 
did not allow them fix days of nones. 

NONJURORS, thoſe who refuſed to take the 
oaths to government, and who were in conſequence 
under certain incapacities, and liable to certain ſevere 
penalties. It can ſcarcely be ſaid that there are any 
nonjurors now in the kingdom ; and it is well known 
that all penalties have been removed both ſrom Pa- 
piſts and Proteſtants, formerly of that denomination, 
as well in Scotland as in England. The members of 
the Epiſcopal church of Scotland have long been de- 
neminated Nonjurors ; but perhaps they are now cal- 
led ſo improperly, as the ground of their difference 
from the eſtabliſhment is more on account of eccleſia- 
{tical than political principles. 

NONIUS (Peter), in Spaniſh Nunez, a learned 
Portugueſe, and one of the ableſt mathematicians of 
the 16th century, was born at Alcacer. He was pre- 
ceptor to Don Henry, king Emmanuel's ſon, and 
taught the mathematics in the univerſity of Coimbra. 
He publiſhed the following works, by which he gain- 
ed great reputation: 1. De arte navigandi. 2. Anno- 
tationes in theorias planetarum Purbachii : which are 
greatly eſte med. 3. A treatiſe De Crepuſculis. 4. A 
treatile on algebra. It is obſerved in Furetiere's dic- 
tionary, that Peter Nonius, in 1530, firlt invented the 
angles of 45 degrees made in every meridian, and that 
he called them rhumb in his language, and calculated 
them by ſpherical triangles. Nonias died in 1577, 
aged 80. 

Nox1us, the name which was not many years ago 
given to the common device for ſubdividing the arcs 
of quadrants and other aſtronomical in{truments, from 
the perſuaſion that it was invented by Nomus or Nunez, 
ot whom ſome account has been given in the preced- 
ing article. The generality of aſtronomers of the 
preſent age, transferring the honour of the invention 
from Nunez to Peter Vernier, a native of Franche 
Comte, have called this method of diviſion by his 
name. (See Vernier), Mr Adams, however in his 
Geometrical and Geographical Eſays, has lately ſhown 
that Clevius the Jeluit may aitpute the invention with 
them both. The truth ſeems to be, that Nunez ſtart- 
ed the idea, Clevius improved it, and Vernier carried 
it co its preſent ſtate of perfection. The method of Nu- 
nez, deicribed in his treatiſe De crepuſculus, printed at 
Liſbon 1542, conſiſts in deſcribing within the ſame 
quadrant 45 concentric circles, dividing the outermoſt 
into 90 equal parts, the next within into 89, the 
next into 88, &c. till the innermoſt was divided into 
46 only. On a quadrant thus divided the plumb line 
or index mult croſs one or other of the circles very 
near a point of diviſion ; whence, by computation, the 


degrees 


: 


degrees and minutes of the arch might be eaſily aſcer- 
tained, This method is alſo deſcribed by Nunez in 
his treatiſe De arte atque ration? navigandi, where he 
would fain perſuade himſelf, that it was not unknown 
to Ptolemy. But as the degrees are thus divided 
very unequally, and as it is very difficult to attain ex- 
actneſs in the diviſion, eſpecially when the numbers 
into which the arches are to be divided are incom- 
polite (of which there are no leſs than nine), the me- 
thod of diagonals, firſt publiſhed by Thomas Digges, 
Eſq; in a treatiſe intitled Ale ſcu ſeals mathemæticæ, 
printed at London in 1573, and ſaid to be invented 
by one Richard Chenſeler, was ſubſtituted in its room, 
Nonips's method was, however, improved at different 
times and by different perſons; and it muſt be ac- 
knowledged, that if Vernier ſaw either the original or 
any of the improvements (and there can be little doubt 
of his having ſeen them all), his merit is only that of 
having applied to an uſeful practical purpoſe the ſpe- 
culative invention of another perſon. 

Noxiws (Marcellus), a grammarian and peripate- 
tic philoſopher, born at Tivoli, wrote a treatiſe, in- 
. titled De proprietate ſermenum. This author is only 
valuable for his giving fragments of ancient auth«rs 
that are nowhere elſe to be found. The above treatiſe 
was printed at Paris in 1614, with notes. 

X ONNIUS, or Nowivs (Lewis,) a learned phy- 
ſician of Antwerp in the 17th century, wrote ſeveral 
works which are eſteemed ; the principal of which, are 
1. An excellent treatiſe intitled /chihyophagia, ſi ve de 
Piſcium e. 2. Hiſtan'a ; which is of great uſe in 
underſtanding the ancient ge graphy of Spain, 3. A 
commentary on the medals of Greece, and thoſe of Ju- 
lius Cæſar, Auguſtus, and Tiberius, in folio; it con- 
tains Gultzius's two words on the ſame ſubjet, 4. A 
.commentiry on Goltzius's account of Greece, the 
iſlands, &c. 5. Poems, &c. 

NONNUS, a Greek poet of the 5th century, and 
native of Panopilis in Egypt, was the author of an 
heroic poem in 48 books, intitled Dionyfiacorum, and 
a paraphraſe in verſe of St John's Goſpel, which may 
ſerve as a commentary upon it. 

NONUPLA, in the Italian niuſic, denotes a quick 
time, peculiar to jigs. This ſpecies of time is other- 
wite called the meaſure of nive times, which requires two 
falls of the hand, and one riſe. There are three ſorts 
of nonupla. 1. Nonup/a di ſemi minime, or dup/a ſeſgui- 
quarta, thus marked ', where nine crot hets ure to be 
in the bar, of which four make a femi-breve in com- 


mon time, i. e. in the down ſtroke fix, and but three 


up: it is uſually beat adigio. 2. Nonrpla di crome, or 
ui ottava, marked thus ?, wherein nine quavers 
make a bar initead of e'ght in common time, i. e. 
ſix down and three up: it is beat %%%. 3. No- 
nupla di ſemi- crome or ſup:r ſetti fartien'e nona, thus 
diſtinguiſhed Fs, in which nine ſemi-quaivers are con- 
tained in a bar, whereot ſixteen are required in com- 
mon time, fix down, and three up: it is ordinarily 
beat pre/ti//ime. Beſide theſe, there are two other ſpe- 
cies of nonupla, for which ſee Tx ieLE. 

NOOTK A-s0vxD, or, as it was called by Captain 
Cook, King George's Sound, lies in N. Lat 49. 33. 
W. Long. 153. 12. It is an entrance or (trait to a 
vaſt inland ſea on the welt coalt of North America, 
and is faid to reſemble the Baltic or Mediterranean in 


Europe. Upon che ſea-coalt the land is tolerably high 
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and level; but within the ſound it riſes into {ſteep hil's, Nostha- 


which have an uniform appearance. The trees of vwhic!: 
the woods are compoſed, are the Canadian pine, whit: 
cyprus, and two or three other ſorts of pine. In ge- 
neral, the trees grow here wich great vigour, and are 
of a large ſize. About the rocks and borders of tlie 
woods were ſeen ſome ſtrawberry plants and raſpherry, 
currant, and gooſeberry bulkes, all in a flourithing 
ſtate. The principal animals ſeen here were racoons, 
martens, and ſquirrels. Birds are far from being nu- 
merous, and thoſe that are to be ſeen are remarkably 
ſhy, owing perhaps to their being continually ha- 
ruſſed by the natives, either to eat them, or to become 
poſſeſſed of their feathers ro be worn as ornaments. 
The quebrantahueſſos, ſhags, and gulls, were {cen off 
the coaſt ; and the two lalt were alio frequent in the 
ſound. Though the variety of fiſh is not very grent, 
yet they are in greater quantities than birds. The 
principal forts are the common herring, a ſilver colour- 
ed bream, and another cf a brown colour. Captain 
Cook and Doctor King, who vilited this place, con- 
ſider it as an excellent ſhelter for ſhips: and in the 
account of a Veyage io the Prcific Oceen, they give 
ſome directions for ſailing into it. Theſe and cther 
matters of that kind we thall not trouble our readers 
with; and perhaps the genzrality of them will be bet- 
ter pleaſed wirh the following extract from Meares's 
Voyages to the North-weſt Coaſt of America. 

« 'The people of the Nootka nation are, in general, 
robuſt and well proportioned:—their faces are large 
and full, their cheeks high and prominent, with ſmall 
black eyes their noſes are broad and flat, their lip: 
thick, and they have generally very tine teeth, and ot 
the moſt brilliant whiteneſs. 

« The manner in which the children of Nootka are 
treated, when young, is not more extraordinary from 
its trange, and, as it ſhould appear, total inutility, as 
from its agreement with the cuſtoms of the Chine:2 
and Tartars, to whom this practice gives theſe people 
a conſiderable reſemblance. The head of the intan: 
is bound by the mother with a kind of fillet of ſeveral! 
folds, as low cown as the eyes, in order to give it u 
certain ſorm, which, at this tender age, it is capable 
of receiving. It might be ſuppo ed, that ſuch a tight 
drawn ligature muſt cauſe conſiderable pain to the 
child; but we never obſerved that any of the infants, 


in ſuch a {tate of preparation for ſugar-loat heads, ſut- 


tered any vilible pain or inconvenience. 

„ Ahongh the cuſtom of compreſſing the head in 
this manner gives them an unpleatant appearance, by 
drawing up the eye-brows, and ſometimes producing 
the diſagreeable effect of ſquinting, as well as of flatten- 
ing the noſe and diſtending the noſtrils, they are by 
no means an ill looking race of people. They have 
alſo the cuſtom, which is known to prevail in ſo many 
Indian nations, of placking out the beard by the roots, 
on its firſt appearance; and, as it continues to ſprout, 
to keep it down by the ſame practice. It is one of 
the domeltic employments aſſigned to their wives, to 
watch this appearance of manhood, and to eradicate 
the hairs as they come forth; which they doin a very 
dexterous manner with their fingers, and without giving 
the leaſt pain in the operation. Some of them, however, 
though we ſaw but very few of this diſpoſition, when 
they advance in years and become infirm, ſuffer their 
beards to grow without interruption. But, notwith- 
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Nootka ſtanding they have ſo great an averſion to the hair of 


Sgund. 


their chin, that of the head is an object of their atten- 
tive vanity : it is ſtrong, black, and gloſſy, grows to a 
conſiderable length, and is either tied in a kind of knot 
on the top of their heads, or ſuffered to hang down 
their backs in flowing regligence. 

In their exterior form they have not the ſymme- 
try or elegance which is found m many other Indian 
nations Their limbs, though ſtout and athletic, are 
erooked and ill-ſhaped ; their ſkin, when cleanſed of 
filth and ochre, is white; and we have ſeen ſome of the 
women, when in a ſtate of cleanlineſs (which, however, 
was by no means a common fight, and obtained with 
dilficulty), who not only poſſeſſed the fair complexion 
of Europe, but features that would have attracted no- 
tice, for their delicacy and beauty, in thoſe parts of 
the world where the qualities of the humar, form are 
beſt underſtood. But theſe examples of beauty are 
by no means numerous among the women of Nootka, 
who are calcu'ated rather to diſguſt than to charm an 
European beholder. 'Their hair, like that of the men, 
is black; their eyes are of the ſame colour; and, in 
exterior appearance, they are not to be immediately 
diſtinguiſhed from the men. In their characters they 
are reſerved and chaſte; and examples of loofe and 
immodeſt conduct were very rare among them. There 
were women in St George's Sound, whom no offers 
could tempt to meretricious ſubmiſſions.“ 

All reports concerning Nootka Sound agree in cha- 
racterizing the inhabitants as © a very inoffenſive race 
of people. — Inoffenſive, however, as they are, a cu- 
ſtom of a very unnatural, and we ſhould imagine cruel, 
kind prevails among them : for, together with many 
other articles which they expoſed to ſale to Cap- 
tain Cook's ſhips, they brought human ſkulls and 
hands (part of the fleſh fill remaining on them), 
which they acknowledged they had been feeding on; 
and ſome of them, we are told, had evident marks of 
the fire. 

From hence it is too apparent, that the horrid prac- 
tice of devouring their enemies exiſts here as well as at 
New Zealand and other South ſea-iflands : and hence, 
too, appears what men of even the belt natural diſpoſi- 
tions will be, it left entirely to the freedom of their own 
will, without law to controul or religion to inſtruct 
them. As there are but two villages of the Sound in- 
habited, the number of people cannot be many ; per- 
haps they are about 2000 in all. Our limits pre- 
vent us from being ſo minute as we could wiſh to be, 
reſpecting the form of their houſes and their manner 
of buihling them; of their furniture, decorations, and 
other things of that kind: we can therefore only re- 
fer thoſe who with for further information on this ſub, 
ject to Cook and other voyagers and travellers, &c. 

The employment of the men is chiefly fiſhing, &c. 
wilt the women manufacture their garments. Their 
ingenuity in this and m the mechanic art is far from 
being inconſiderable; and in the imitative arts their 
{kill is very great. On theſe ſubjects, however, we 
cannot enlarge: we have in general made it our bu- 
fneſs and it certainly is our duty, to dwell, where it 
can be done, on the manners or religion of the mha- 
bitants of the ſeveral places which come under our 
notice; and they who know the utility of this in deve- 
bping the philoſophy of the human mind, the moſt 


100 |] 


NOO 

important of all ſciences, will not blame our intentions, 
even if they ſhould not approve of the execution, In 
Cook's Voyages before referred to, we find the fol- 
lowing obſervations on the religion and language of 
the dabitkits of Nootka Sound. | 

« Little knowledge we can be ſuppoſed to have ac- 
quired of the political and religious inſtitutions eſta- 
bliſhed among theſe people. We diſcovered, however, 
that there were ſuch men as chiefs, diſtinguiſhed by 
the title of Acaveet, to whom the others are, in ſome 
degree, ſubordinate. But the authority of each of 
theſe great men ſeems to extend no farther than to 
his own family, who acknowledge him as their head. 
As they were not all elderly men, it is poſſible this 
title may be hereditary. | 

Nothing that we ſaw could give us any infight 
into their notions of religion, except the figures already 
mentioned, called Klumma. Theſe, perhaps, were 
idols; but as the word acweet was frequently men- 
tioned when they ſpoke of them, we may ſuppoſe 
them to be the images of ſome of their anceſtors, 
whoſe memories they venerate. This, however, is all 
conjecture; for we could receive no information con- 
cerning them; knowing little more of their language 
than to enable us to aſk the names of things, and 
being incapable of holding any converſation with 
the natives relative to their traditicns or their inſti- 
tutions. 

Their language is neither harſh nor diſagreeable, 
farther than proceeds from their pronouncing the & 
and wich leſs ſoftneſs than we do. As to the com- 
poſition of their language, we are enabled to ſay but 
little. It may, however, be inferred from their ſlow 
and diſtinct method of ſpeaking, that it has few pre- 
poſitions or conjunctions, and is deſtitute of even a 
lingle interjection to expreſs ſurpriſe or admiration. 
The affinity it may bear to other languages, we have 
not been able ſufhciently to trace, not having proper 
ſpecimens to compare it with; but ſrom the few Mexi- 
can words we have procured, there is an obvious 
agreement throughout the language, in the frequent 
term nations of the words in /, zl, or z. 

„The word awwakyfh was frequently in the mouths 
of the people of Nootka. It ſeemed to expreſs. appro- 


bation, applauſe, and friendſhip. Whenever they ap- 


peared to be pleaſed or fatisftied at any ſight or oc- 
currence, they would call out watafb! wakath It 
is worthy of remark, that as theſe people do eſſentially 
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differ ſrom the natives of the iſlands in the Pacific 


Ocean, in their perſons, cuſtoms, and language, we 
cannot ſuppoſe their reſpective progenitors to have 
belonged to the ſame tribe, when they emigrated into 

thoſe places where we now find their deſcendants.” 
We cannot finith this article without taking notice 
of a circumſtance, which at the time made a preat 
noiſe in Europe, and which it is probable will find a 
place in the future hiltorics of the contending countries. 
A fmall aſſociation of Britiſh merchants reſident 
in the Eaſt Indies had, early in the year 1786, form- 
ed the project of opening a trade to this part of the. 
world, for the purpoſe of ſupplying the Chineſe mar- 
ket with furs. The principal point towards which 
theſe expeditions were directed, was Port Nootka, or 
King George's Sound; and the adventurers, being in 
ſome degree ſatisfied with their traffic, took meaſures 
un 
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in the year 1788, to ſecure to themſelves a permanent 
ſettlement ; at the fame time that the ſhipping em- 
ployed in this expedition was generally two, and never 
exceeded the amount of four, ſmall veſſels. The Spa- 
niards conceived ſome jealouſy of the intruſion of the 
Engliſh into a part of the world which they had long 
been deſirous to regard as their excluſive property; 
and accordingly a Spaniſh frigate of 26 guns was diſ- 
patched from the province of Mexico for the pur- 
poſe of putting an end to this commerce. The Spa- 
niſh frigate arrived in May 1789, and captured two 


Engliſh veſſels in the following July, at the ſame time 
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taking poſſeſſion of the little ſettlement which had been 
formed upon the coaſt. Such, in ſhort, is the circum- 
ſtance which was likely to involve the partieg in an ex- 
penſive war. Happily, however, for both countries, and 
perhaps for Europe, the matter was at length, after 
great altercation, amicably ſettled ; and it mult ſtill 
be ſo freſh in the memories of our readers, that we 
truſt they will excuſe us from enlarging further upon 
it—the whole article having extended perhaps to more 
than a ſufficient length. 

NOPAL, Raquertrte, or Indian fig; plants fo 
named by the Indians from which the cochineal is col- 
lected in Mexico. Theſe plants bear fruits which re- 
ſemble our figs; tinge the urine of thoſe who eat 
them; and probably communicate to the cochineal 
the property which makes it uſeful to the dyer. The 
Indians of Mexico cultivate the nopal near their habi- 
tations, and ſow, as it were, the inſ ct which affords 
the cochineal. They make ſmall neſts of moſs or fine 
herbs ; put twelve or fourteen cochineals into each 
neſt ; place three or four of theſe neſts on each leaf of 
the nopal ; and faſten them there by the prickles of the 
plant, In the courſe of a few days, thouſands of ſmall 
inſects iſſue out, and fix themſelves upon the parts of 
the leaf which are beſt ſheltered and afford the moit 
nouriſhment, The cochineals are collected ſeveral 
times in the courſe of the year; and are deprived 
of life by ſcalding them, or by putting them into an 
even. See COCHINEAL. 


NOPALXOCHQUETZALLI, or Norarcocn— 


UCXLVI QUETZALLY, the prickly pear of Mexico, and common 


over all the Weſt Indies. See Cacrus. 

NOPH. See Murnis. 

NORBURY, a town in England, in Staffordſnire, 
on the ſouth-welt ſide of Eccleſhall. Here is a ſur- 
priſing echo, which, taken 440. yards north-ealt from 
the manor-houſe, near a little bank under a wood-tide, 
repeats in a (till day 10 or 11 ſyllables very diſtinctly, 
or 12 or 13, if ſpoke very quick. It is remarked that 
the banks of the Black Meer, in this pariſh, grow for- 
ward every year over the ſurface of the water, at the 
rate of three or four yards every ſeven years. 

NORDEN (Frederic Lewis), an ingenious travel- 
ler and naval officer in the Daniſh ſervice, was born 
at Gluckſtadt in Holſtein in the year 1708. He was 
well ſkilled in mathematics, ſhp-building, and eſpe- 
cially in architecture; and in 1732 obtained a penſion 
to enable him to travel fur the purpoſe of 3 
the conſtruction of ſhips, particularly the galleys an 
other rowing veſſels uſed in the Mediterranean. He 
ſpent near three years in Italy; and Chriſtian VI. 
being deſirous of obtaining a circumſtantial account of 
Egypt, Mr Norden at Florence received an order to 
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extend his travels to that country. How he acquitted 
himſelf in this commillion, appears from his Travels 
into Egypt and Nubia, printed at Copenhagen in fo- 
lio, 1756; and which were ſoon after tranilated into 
Engliſh by Dr Peter Templeman. In the war between 
England and Spain, Mr Norden, then a captain in the 
Daniſh navy, attended Count Ulric Adolphus, a ſea 
captain, to England; and they went out volunteers un- 
der Sir John Norris, and afterwards under Sir Chalo- 
ner Ogle. During his (tay in London, Mr Norden was 
made a fellow of the royal ſociety, and gave the public 
drawings of ſome ruins and coloſſal flatues at Thebes 
in Egypt, with an account of the ſame in à letter to 
the Royal Society, in 1741. His health at this time 
was declining ; and taking a tour to France, he died 
at Paris in 1742. 

NORDHEIM, a town in Germany, in the Hano- 
ver quarter. Of the four larger towns af this princi- 
pality, it is the third in order. It is ſituated cn the 
Ruhme, which runs into the Leine. It contains 500 
houſes, and beſide a ſecularized Lutheran abbey, has 
one pariſh church, and ſome charitable foundations, 
and alſo enjoys ſome manufactures. 

NORES (Jaſon de), a ſcholar, poet, and philoſo- 
pher, was born at Nicoſia in Cyprus. He loſt his for- 
tune when the Turks made themſelves maſters of that 
iſland in 1570. He retired to Padua; where he ac- 
quired great reputation by teaching moral phil-ſophy. 
His character had that caſt of ſeverity which is often 
the contequence of ſcholaſtic habits. He was one of 
thoſe men who diſcuſs etery thing without bein g capa- 
ble of feeling any thing. The Par Fido of Gua- 
rim made its appearance; and paltorals became a fa- 
ſhionable ſpecies of reading throughout all Italy. No- 
res, who did not reliſh works of this kind, attacked 
the production of Guarini ; who entirely conſuted him 
in a little piece printed at Ferrara in 1588. Nores 
made a reply two years after ; and the poet was pre- 
paring an anſwer {till more ſevere than the former, 
when his antagonilt died cf grief occaſioned by the 
baniſhment of his only ſon for having killed a Vene- 
tian in a duel. He left behind him a great many 
works, ſome in Italian, and others in Latin. The 
chief of his Italian works are, 1. The Poeticks, Pa- 
dua, 1588, 4to; this edition is rare. 2. A Treatiſe 
on Republics, 1578, 4to ; which he forms on the mo- 
del of that of the Venetians, his maſters. 3. A Trea- 
tiſe on the World and its Parts, Venice, 1571, 8vo. 
4. Introduction to three books of Ariſtotle's Rhetoric, 
Venice, 1584, 4to, valuable. 5. A treatiſe on what 
Comedy, Tragedy, and Epic Poetry may receive from 
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Moral Philoſophy. His Latin works are, 1. Iiſtitulis 


in Philofouphiam Ciceronis, Padua, 1576, 8v0. 2. Bre- 
vis et diſtincta ſumma” præcepiorum de arte diſcendi, ex li- 
tris Ciceronis colleda, Venice, 1553, 8yo. a good work. 
3. De Conſiilutione partium humane et civilis phileſephie, 
4to. 4. {nterpretaiio in ariem fpueticam Horatii, &c. 
In all his works we remark great perſpicuity and ac- 
curacy, profound erudition, happy expreſſions, an 
elevated, and ſometimes forcible ſtyle.— His ſon Peter 
Nores, ſucceſſively ſecretary to ſeveral cardinals, at 
once a man of letters and a man of buſineſs, left behind 


him different manuſcripts ; among others, the life of 


Paul IV. in Italian. 


NORFOLK, a county of England, ſo called from 
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ſouth by Suffolk, from which it is parted by the 
rivers Waveney, and the Leſſer Ouſe; and on the 
weit it is ſeparated from Cambridgeſhire hy the 
Greater Ouſe, and from a ſmall part of Lincolnſhire 
by the Waſhes. According to 'Templeman, it extends 
in length 57 miles, in breadth 35, and 140 in cir- 
cumference, It contains an area of 1426 ſquare 
miles, ene city, 32 market-towns. 711 villages, ac- 
cording to the book of rates; though ſome make 
them 1500, and 236,000 inhabitants, as ſome have it, 
and 283, oo, according to others. It is divided into 
31 hundreds, 164 vicarages, and 660 pariſhes. 

The air differs in different parts of the country ac- 
cording to the ſoit, which in ſome places is marſhy, 
eſpecialy on the ſea coaſt, and there the air is foggy 
and unwholeſome ; in others it is clayey and chalxy, 
poor, lean, and ſandy, and there the air is good. The 
country is almolt all champaign, except in ſome places, 
where riſe gentle hills. The marſh lau ds yield rich 
paſture for cattle; the clay-prounds peaſe, rye, and 
barley ; and the ſandy-heaths feed vaſt flocks of large 
ſheep, of which [ome villages are ſaid to keep 4000 
or 5000, Theſe heaths abound alſo in rabbits of a 
ſilver-grey colour. Walſingham is noted for produ- 
cing the beſt jaffron. Great quantities of mackarel 
and herring are caught upon the coaſts of this county, 
the former in the ſpring, and the latter in September ; 
eſpecially at Yarmouth, where they are cured in a 
particular manner, and to great perfection. Wood 
and honey are alſo very plentiful in this country; and 
on the coaſts jet and ambergreaſe are ſometimes found. 
The inhabitants are generally ſtrong and active, ſa- 
gucious and acute. Ihat they are fo robuſt, is the 
more to be wondered at, becauſe the common people 
live much on puddings, Norfolt dumplings. They 
are for the moſt part in eaſy circumſtances, and were 
formerly very quarrelſome and litigious. In conſe- 
quence of this diſpoſition, lawyers ſwarmed among 
them to ſuch a degree, that a ſtatute was made ſo 
early as the reign of Henry VI. to reſtrain their num- 
ber. The manufatures of the county, which is ex- 
_ cetdingly populou, are chiefly woollen and worited 
ſtulls and itbekings, for which they are well ſupplied 
with wool from the valt flocks of theep bred in it. It 
gives title of duke to the elder branch of the family 
cf Howard, lies ia the dioceſe of Norwich, and ſends 
twelve members to parliament, viz. two knights fer 
the ſhire, two citizens for Norwich, and two burgeſſes 
fer each of the boroughs of Lynn Regis, Great Yar- 
nouth, 'Therford, and Caſtle riſing. 

The county is well watered, and ſupplied with 
fiſh ty the rivers Yare, Thyrn, Waveney, the Greater 
and Leiter Ouſe, and the Bure, befides rivulets. The 
Dure abornds in excellent perch, and the Yare has 
a {ith peculiar to it cated the 1 The latter riſes 
about the middle of the county; and aiter being 
joined by ih. Wavzrey and Bure, ſalis into the ſea at 
Yarmouth. At the equinoxes, eſpecially the autum— 
nal. the Ouſe is ſibj-& to great inundations, being 
forc'd back by the tea, that enters it with great 
fu'y, This county was {famous at a very early period 
for its fiineries, witch were extenſive and valuable, and 
ſeem to have been carried on with ſpirit. It has alfo 
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NOR 


been remarkable, for at leaſt 400 years paſt, for the Norfo, 


manufacture of fine worſted ſtuffs. 

NoxroLkx, a county of Virginia contiguous to 
North Carolina. i 

Nozrorx-Iſland, a pretty little iſland of the ſouth- 
Sea, lying in 29* 12 zo“ ſouth latitude, and 1689 16' 
eaſt longitude. A colony was lately ſettled on it ; 
and the following account of it is given in Governor 
Philly's voyage to Botany Bay, &c. 

6 Norfolk-Iſland is about ſeven leagues in circum- 
ference; and if not originally formed, like many other 
{mall iſlands, by the eruption of volcanic matter from 
the bed of the ſea, mult doubtleſs have conta ned 
a volcano. This concluſion is formed from the vaſt 
quantity of pumice-{tone which is \. attered in all parts 
of it, and mixed with the ſoil. The crater, or at 
leaſt ſome traces of its former exiſtence, will prob bly 
be found at the ſummit of a ſmall mountain, which 
riſes near the middle of the ifland. To this mountain 
the commandant has given the name of Mount Pitt. 
The iſland is exceedingly well watered. At or near 
Mount Pitt riſes a ſtrong and copious ſtream, which 
flowing through a very fine valley, divides itſelf into 
ſeveral branches, each of which retains ſufficient force 
to be uſed in turning mills; and in various parts 
of the iſland ſprings have been diſcovered. 

„The climate is pure, ſalubrious, and delightful, 
preſerved from oppreſſive heats by conſtant breezes 
from the ſea, and of ſo mild a temperature through- 
out the winter, that vegetation continues there with- 
out interruption, one crop ſucceeding another. Re- 
freſhing ſhowers from time to time maintain perpetual 
verdure : not indeed of graſs, for none has yet been 
ſeen upon the iſland; but of the trees, ſhrubs, and other 
vegetables, which in all parts grow abundantly, On 
the leaves of theſe, and of ſome kinds in particular, 
the ſheep, hogs, and goats, not only live, but thrive 
and fatten very much. To the ſalubrity of the air 
every individual m this little colony can bear ample 
teltimouy, from the uninterrupted ſtate of good health 
which has been in general enjoyed. 

« When our ſettlers landed, there was not a ſingle 
acre clear ef wood in the iſland, and the trees were fo 
bound together by that kind of creeping ſhrub called 
ſupple jack, interwoven in all directions, as to render it 
very dillicult to penetrate far among them. The 
comman. tant, ſmall as his numbers were at firſt, by 
indefatigable activity ſoon cauſed a ſpace to be cleared 
ſuthcient for the requiſite accommodations, and for 
the production of eiculent vegetables of ail kinds in 
the greateſt abundance. When the laſt account ar- 
rived, three acres of barley were in a very thriving 
ſtate, and ground was prepared to receive rice and In- 
dian corn. In che wheat there had been a diſappoint- 
ment, the grain th t was ſown having been ſo much 
injured by the weevel as to be unlit tor vegetation. 
But the people were all at that time in commodious 
houſes; and, according to the declarations of Mr King 
himſelf, in his letters to Govern: r Phi lip, there was 
not a doubt that this colony would be in a ſituation 
to ſupport it{eli entirely without aſſiſtance in leis than 
four years; and with very little in che interwediate 
time. Even two years would be more than ſufficient 
for this purpole, could a proper ſupply of black cattle 
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„ Fiſh are caught in great plenty, and in the pro- 
per ſeaſon very fine turtle. The woods are inhabited 
by innumerable tribes-of birds, many of them very 
gay in plumage. The moſt uleful are pigeons, which 
are very numerous ; and a bird not unlike the Guinea 
fowl, except in colour (being chiefly white), both of 
which were at firſt ſo tame as to ſuffer themſelves to 
be taken by hand. Of plants that afford vegetables 
for the table, the chief are cabbage palm, the wild 
plantain, the fern tree, a kind of wild ſpinage, and a 
tree which produces diminutive fruit, bearing ſome 
reſemblance to a currant. This, it is hoped, by tranſ- 
planting and care, will be much improved in ſize and 
fiavour. 

« But the productions which give the greateſt im- 
portance to Norſolk-Iſland are the pines and the flax 
plant; the former riling to a ſize and perfection un- 
known in other places, and promiting the molt valuable 
ſupply of maſts and ſpars for our navy in the Eaſt In- 
dies; the latter not le{s eſtimable for the purpoſes of 
making fail cloth, cordage, and even the fineſt manu- 
factures, growing in great plenty, and with ſuch 
luxuriance as to attain the height of eight feet. The 
pines meaſure frequently 160, or even 180 feet in 
height, and are ſometimes 9g or 10 feet in diameter at 
the bottom of the trunk. They riſe to about 80 feet 
without a branch ; the wood is ſaid to be of the 
beſt quality, almoſt as light as that of the beſt Norway 
maſts ; and the turpentine obtained from it is remark- 
able for purity and whitene's. The fern tree is found 
alſo of a great height for its ſpecies, meaſuring from 
70 to 80 feet, and affords excellent food for the ſheep 
and other ſmall cattle. A plant producing pepper, 
and ſuppoſed to be the true oriental pepper, has been 
diſcovered lately in the ifland, growing in great plen- 
ty; and ſpecimens have been ſent to England in or- 
der to aſcertain this important point.“ 

Noxxorx-Scund, according to the account of Cap- 
tain George Dixon, is fituated in 57 3” north lati- 
tude, and 135 36“ weſt longitude. It is a very ex- 
tenſive place, but how far it ſtretches to the north- 
ward is not known, There may poſlibly be a paſſage 
through to the Bay of Iſlands, but neither is this cer- 
tain, The ſhore, in common with the reſt of the 
coalt, abounds with pines : there is alto great quanti- 
ties of the witch hazel. There are various kinds cf 
flowering trees and ſhrubs, wild gooſe-berries, currants 
and raſpberries ; wild parſley is found here in great 
plenty, and it eats excellently either as a ſalad or boil. 
ed amongſt ſoup. The ſaranne, or wild lily root, 
grows alſo in great plenty and perſection. There are 
a very few wild geeſe or ducks ſeen here, and they are 
ſhy and difficult of approach. 

NORHAM, a town of England, in the county of 
Northumberland, on the river Tweed, near the mouth 
of the Till, under the caſtle, w hich was anciently erected 
on the ſteep rock moated round, for the better ſecurity 
againſt the ineurſions of the Scotch mots troopers. It is 
of great antiquity ; and its old church has lately receiv- 
ed repairs, and been made a decent place of worthip, 
Antiquities have been diſcovered here. The church had 
the privilege of a ſandtuary. The caſtle has been fre- 
quently honoured with the preſence of ſovereigns, par- 
ticularly Edward I. here received the oath of treaty 
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from John Baliol of Scotland. It has been a for- 
midable ſtructure, a great part of which is in ruins ; 
the ſize of which, with its demeſnes, conſiſted of 1030 
acres, 

NO RIA, an hydraulic machine much uſed in Spain. 
It contiſts of a vertical wheel of 20 feet diameter, on 
the circumference of which are fixed a number of little 
boxes or ſquare buckets, for the purpoſe of raiſing the 
water.out of the well, communicating with the canal 
below, and to empty it into a reſervoir above, placed 
by the ſide of the wheel. The buckets have a lateral 
orifice to receive and to dilcharge the water. The 
axis of this wheel is embraced by four ſmall beams, 
crolling each other at riyht angles, tapering, at the ex- 
tremities, and forming eight lutle arms. This wheel 
is near the centre of the horſe walk, contiguous to 
the vertical axis, into the top of which the horſe- beam 
is fixed; but near the bottom it is embraced by four 
little beams, forming eight arms ſimilar to thoſe above 
deſcribed, on the axis of the water wheel. As the 
mule which they uſe goes round, theſe horizontal 
arms, ſupplying the place of cogs, take hold, each in 
ſucceihon, of thoſe arms which are fxed on the axis C 
the water wheel, and keep it in rotation. 

This machine, than which nothing can be cheaper, 
throws up a great quantity of water ; yet undoubtedly 
it has two deiects; the firſt is, that part of the water 
runs out of the buckets and falls back into the well 
after it has been raiſed nearly to the level of the reſer- 
voir: the ſecond is, that a conſiderable proportion of 
the water to be diſcharged is raiſed higher than the 
reſervoir, and falls into it only at the moment when 
the bucket is at the highelt point of the circle, and ready 
to deſcend. 

Both theſe defects might be remedied with eaſe, 
by leaving theſe ſquare buckets open at one end, ma- 
king them ſwing on a pivot fixed a little above their 


centre of gravity, and placing the trough of the re- 


ſervoir in ſuch a portion as to ſtop their progreſs whilit 
perpendicular; make them tura upon their pivot, and 
ſo ciicharge their contents. 

From the reſervoir the water is conveyed by chan- 
nels to every part of the garden; theſe have diviſions 
and ſubdiviſions or beds, tome large, others very ſmall, 
ſeparated from each other by little channels, into 
which a boy with his thovel or his hoe directs the 


water, firſt into the muſt diitant trenches, and ſucceſ- 


ſively to all the reſt, till all the beds and trenches have 
been either covered or filled with water. 

Mr "Townſend, from whom we have taken the above 
account, thinks, that on account ot the extreme fim- 
plicity of this machine, it is an invention of the molt 
remote antiquity, By means of it the inhabitants every 
morning draw as much water from the well, as will 
ſerve through the day, and in the evening diſtribute 
it to every quarter according to the nature ot their 
crops. Ihe reſervoirs into which they raite the wa- 
ter are about 20, 30, or even 40 feet ſquare, and 
three feet high above the ſurtace of the ground, with 
a ſtone cope on the wall, declining to the water for 
the women to waſh and beat their cloths upon. 

Our limits preclude us from following Mr Townſend 
farther in the deſcription of a particular noria uſed at 
Barcelona; which he conceives to be the original chain- 
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Noricum pump, or at leaſt its parent. He compares it with ſi- 
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milar inſtruments, and ſhows its advantages and diſad- 
vantages. 

NGRICUM Ptolemy, Tacitus); a Roman pro- 
vince, ſituated between the Danube on the north, and 
thus ſeparated from ancient Germany; the Alpes No- 
ricæ on the ſouth; the river /Enns on the weſt, which 
ſeparates it from Vindelicia : and Mons Cetius on the 
eaſt, which divides it from Panonia. Now contain- 
ing a great part of Auſtria, all Saltzburgh, Stiria, and 
Carinthia. It was anciently a kingdem under its own 
kings (Cæſar, Velleius, Suetonius). Norici the people, 
ſubdued by Tiberius under Auguſtus, as allies of the 
Pannonii (Dio, Vellius). Tacitus reckons Noricum 
among thoſe provinces which were governed by pro- 
curators, officers ſent by the emperors to receive and 
diſpoſe of the public revenue according to order. It 
was divided into two provinces, but at what time un- 
certain; ſuppoſed as low down as Diocleſian and Con- 
ſtantine, viz. the Noricum Apo running along the 
ſouth fide of the Danube ; and the Noricum Mediterra- 
reum, extending towards the Alps. How far each 
of theſe extended in breadth does not appear ; all the 
account we have of the matter being from Sextus Ru- 
fus, and the No!:tia Imperii Occidentalis, Anciently a 
country famous for its iron and ſteel (Horace), as is 
Stiria at this day, a part of Noricum. A climate cold 
and more ſparingly fruitful (Solinus. ) 

NORIN, a river which riſes in a corner of the Ve- 
netian confines, that runs between the rugged marble 
hills, and is left entirely to itſelf from its very ſource 
hence a vaſt tra& of land is overflowed by it, and en- 
cumbered with reeds, willows, and wild elders. A 
ſmall ſpace of ground only remains dry between the 
Toots of the hills and the marth at a place called Prud, 
and that is all covered with pieces of ancient hewn 
ſtones, fragments of inſcriptions, columsz.s, and capitals, 
and baſs-reliefs of the beſt age, worn and deformed by 
time, and the barbariſm of the northern people, who 
begun on that ſide to deitroy Narona. The inhabi- 
tants, who go often to cut reeds in the marth, aſſert, 
that the * of that large city may {till be ſeen 
under water. It appears to have been extended over 
the plain a great way, and undonbtedly it was three 
miles in length at the foot of the hills. The ancient 
road is now under water; and it is neceſſary to aſcend 
a very ſteep road, in order to paſs the point of a crag 
gy hill, on which probably before the Roman times 
thoſe tortifica ions were erected that colt Vetinius ſo 
much labour. 

NORIS (Henry), cardinal, who was a great orna- 
ment of the order of the monks of St Auguſtine, was 
deſcended from the preſident Jaſon, or James de No- 
Tis, and born at Verona 1631. He was carefully 
educated by his father Alexander Noris, originally of 
Ireland, and well known by his Hiſtory of Germany. 
He diicovered from his intancy an excellent under- 
ſtanding. great vivacity, and a quick apprehenſion. 
His fuher inſtructed him in the rudiments of gram- 
mar, and procured an able profeſſor of Verona, called 
Mig tein, to be his preceptor. At 15 he was admit- 
ted a penſioner in the Jeſuits college at Rimini, where 
he itudied philoſophy ; after which he applied himſelf 
to the writings of the fathers of the church, particu- 
larly thoſe cf St Auguſtine: and taking the habit in 
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the convent of the Auguſtine monks of Rimini, he 
diſtinguiſhed himſelf among that fraternity in a ſhort 
time by his erudition ; infomuch, that as ſoon as he 
was ont of his noviciate or time of probation, the ge- 
neral of the order ſent for him to Rome, in order to 
give him an opportunity of improving himſelf in the 
more ſolid branches of learning. He did not diſap- 
point his ſuperior's expectations. He gave himſelt up- 
entirely to his ſtudy, and ſpent whole days, and even 
nights, in the library of the Angeliques of St Auguſ- 
tine. His conſtant courſe was to ſtick to his books 
14 hours a day; and this courſe he continued till he 
became a cardinal. By this means he became quali- 
fied to inſtruct others; and on this errand he was ſent 
firſt to Pezaro, and thence to perouſa, where he took 
his degree of doctor of divinity ; atter which proceed- 
ing to Padua, he applied himſelf to finith his Hiitory 
of Pelagiaziſm. He had begun it at Rome at the age 
of 26; and having completed his defign, the book 
was printed at Fl-rence and publiſhed in 1673. The 
great duke of Tuſcany invited him the following year 
to that city, made him his chap lain, and profeitor of 
eccleſiaſtical hiſtory in the univerſi y of Piſa, which 


his highneſs had founded with that view. 


In his hiitory he ſet forth and detended the condem- 
nation pronounced, in the eighth general council, 
againſt Origen and Moplueſta, the firſt authors of the 
Pelagian errors; he alſo added An Account of the 
Schitm of Aquileia, and a Vindication of the Books 
written by St Auguſtine ___ the Pelagians and 
Semi-Pelagians. 'The work had procured him a great 
repu'ation, but met with ſeveral antagoniſts, to whom 
he publiſhed proper anſwers ; the diſpute grew warm, 
and was carried before the ſovereign tribunal of the 
inquiſition. There the hiſtory was examined with 
the u moſt rigour, and the author diſmiſſed without 
the leaſt cenſure. It was reprinted twice afterwards, 
and Mr Noris honoured by Pope Clement X. with 
the title of Qualificator of the Holy Office. Notwith- 
moon, lere the charge was renewed againſt the Pe- 
lagian Hiſtory, and it was dilated afreth before the 
inquiſition in 1676: but it came out again with the 
ſame ſucceſs as at firſt, Mr Noris was now ſuffered 
to remain in peace for ſixteen years, and taught eccle- 
ſiaſtical hictory at riſa, without any moleſtation, till 
he was called to Rome by Innocent XII. who made 
him under-librarian of the Vatican in 1692. This 
poſt was the way to a cardmal's hat; his accuſers there- 
tore took treſh tire, and publiſhed ſeveral new pieces 
againſt him. Hence the Pope appointed ſome learned 
divines, who had the character of having taken neither 
ſide, to re-examine Father Noris's books, and make 
their report of them. Their teſtimony was ſo advan- 
tageous to the author, that his holineſs made him 
counſellor of the inquiliition. Yet neither did this 
hinder one of his adverſaries, the moſt {ormidable on 
account of his erudition, to riſe up againſt him, and 
attack him warmly, under the aflumed title of a 
Scrupulous doctor of the Sorbonne. Noris tried to remove 
theſe ſcruples in a work which appeared in 1695, un- 
der the title of An Hiſtorical Diſſertation concerning 
one of the Trinity that ſuffered in the Fleſh ; wherein, 
having jult:tied the monks of Scythia, who made uſe 
of that expreſſion, he vindicated himſelf alſo from the 
imputation of having attainted the Pope's — 

0 


9 


: NOR [| 105 


Workoping of having abuſed Vincentius Lirinenſis, and other bi- 
ormandy. ſhops ot Gaul, as favourers of Semi-pelagianiim, and 
—— ct having himſelf gone into the errors of the biſhop of 
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; Nis anſwers to all theſe accuſations were ſo much 
to the ſatisfaction of the Pope, that at length his ho- 
lineſs hononred him wich the purple in 1695. After 
this, he was in all the congregations, and employed in 
the moſt important affairs ; ſo that he had little time to 
ſpend in his itudy, a thing of which he frequently 
complained to his friends. Upon the death of cardi- 
nal Caſanati, he was made chief library keeper of the 
Vatican in 1700 ; and two years afterwards nomina- 
ted, among others, to reform the calendar: but he 
died at Rome in 1704 of a dropſy. He was one of 
the moſt learned men in the laſt century ; his writings 
abound with erudition, and are very elegantly finiſhed. 
He was a member of the academy; whence he aſſumed 
the name of Eucrates Agoretico. His works are nu- 
merous, and were publiſhed at Verona, in 1729 and 
1730, in five yolumes folio. 

NORKOPING, a town of Sweden, in the pro- 
vince of Eaſt Gothland, in eaſt longitude 159 30, la- 
titude 58“ 200. Its name ſignifies the northern mar- 
ket” in the Swediſh language. It ſtands on the banks 
of a large river called Motala, which coming from the 
lake Feiler, falls a little lower into a gulf called Bra- 
wviken, It is the largeſt and moſt populous town in 
Sweden, next to Stockholm, conveniently fituated 
near the fea on a navigable river, which brings large 
veſſels up to the middle of the town. There are ſome 
handſome ſtreets, and the houſes in general are neatly 
built. Some of the churches are worth ſeeing ; but 
the greateſt curioſity is the famous copper mines, 
where there is a vaſt number of people conſtantly at 
work. In this article the town carries on a very good 
trade; as alſo in ſeveral other manufactures, as lea- 
ther, ({tzel, and guns, which they make the beſt in 
Sweden. 

It covers a large ſpace of ground, being ten miles 
in circumference ; but the houſes are ſmall and ſcat- 
tered, and the inhabitants do not exceed 10,000, The 
river Motala flows through the town, forms a ſeries of 
cataracts, and is divided into the four principal tt: eams, 
which encircle ſeveral rocky iſlands, covered with houſes 
and manufaQories. At the extremity of the town it is 
navigable for ſmall veſſels, Several manufactories are 
eſtabliſhed in the town; 55 fabrics of cloth, which 
employ 1500 men; 3 ſugar-houſes; 1 of muff; 50 
mills for grinding corn, which is exported in large 
quantities; and a braſs foundry. A ſalmon-fiſhery 
gives employment and riches to many of the inha- 
- tants, 

NORMANDY, a province of France, bounded 
on the north by the Engliſh channel; on the eaſt by 
Picardy and the ifle of France; on the ſouth by 
Perche and Maine, and one part of Bretagne ; and 
on the welt by the ocean. It is about 155 miles in 
length, 85 in breadth, and 600 in circumference. 
It is one of the molt fertile, and brings in the largeſt 
revenue of the kingdom. It abounds in all things 
except wine, but they ſupply that defe& by cyder and 
perry. There are vaſt meadows, fat paſtures, and 
the ſea yields plenty ot fiſh. It contains iron, copper, 
and a great number of rivers and harbours. It carries 
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into the Uppet and Lower; the Upper borders upon 
Picardy, and the Lower upon Bretagne. It contains 
ſeven dioceſes or biſhoprics, Rouen, Bayeux, Avran- 
ches, Evreux, Sees, Liſieux, and Coutances, in which 
they compute 4189 pariſhes, and 80 abbeys. The in- 
habitants are ingenious, and capable of underſtandin 
any arts and ſciences, but they are chiefly fond of law. 
The Normans, a people of D nmark and Norway, 
having entered France under Rollo, Charles the Sim- 
ple ceded this country to them in 912, which from 
that time was called Normandy, and contains about 
Its chief city is Rouen. Rollo 
was the firſt duke, and hold it as a fief of the croven 
of France, and ſeveral of Lis ſucceſſors after him, till 
William, the ſeventh duke, conquered England in 
1066: from which time it became a province of En- 
land, till it was loſt in the reign of king John, and re- 
united to the crown of France; but the Engliſh ſtill 
keep the iſlands on the coaſts of Normandy. 

The principal rivers are the Seine, the Eure, the 
Aure, the Iton, the Dive, the Andelle, the Rille, 
the Touque, the Dromee, and the Orne : among the 
ſeaports, the principal are thoſe of Dicppe, Havre, 
Honfleur, Cherburg, and Granville. Roven is the 
principal city. 

NORMANS, a fierce warlike people of Norway, 
Denmark, and other parts of Scandinavia, They at 
different times over-ran and ravaged moſt countries in 
Europe: to the reſpective hiſtories of thoſe countries 
we therefore refer for a fuller account of them, as it 
is impoſſible to enlarge upon particulars in this place 
without repeating what has been already ſaid, or may 
be ſaid, in different parts of the work. 

 Noxman Charaters, a ſpecies of writing introduced 
into England by William I. From ſome old manu- 
ſcripts the Norman writing appears to have been com- 
poſed of letters nearly Lombardic. In regal grants, 
charters, public inſtruments, and law proceedings, this 
charaQter was uſed with very little variation from the 
reign of the Conqueror to that of Edward 111. See 
WrrTixG, 

NORRIS, or Noais. Sce Noris. 

NORRIS (John), a learned Engliſh divine and Pla- 
tonic philoſopher, was born in 1657 at Collingborne- 
King ſton, in Wiltſhire, of which place his father Mr 
John Norris was then miniſter. He bred his fon firſt 
at Wincheſter ſchool, and afterwards ſent him to Ex- 
eter college in Oxford, where he was admitted in 
1676; but was elected fellow of All Souls in 1680, 
foon after he had taken his degree of bachelor of arts. 
From his firſt application to philoſophy, Plato became 
his favourite author; by degrees he grew dezply ena- 
moured with the beauties of that divine writer, as he 
thought him; and took an early occation to commun:i- 
cate his idea] happineſs to the public, by printing an 
Engliſh tranſlation of a rhapſody, under the title of 
The Picture of Love unvziled, in 1682. He com- 
menced maſter of arts in 1684, and the ſame year 
opened a correſpondence with that learned myſtic di- 
vine Dr Herry More of Chriſt's college in Cambridge. 
He had alſo a correſpondence with the learned lady 
Maſham, Dr Cudworth's daughter, and the ingenious 
Mrs Aſtell. He reſided at his college, and had been 
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in holy orders five years, when he was preſented to the 
rectory of Newton St Loe, in Somerſetſhire, 1689 
upon which occaſion he married and reſigned his fel- 
lowſhip. In 1691, his diſtinguiſhed merit procured 
him the rectory of Bemerton, near Sarum. This li- 
ving, upwards of 200 l. a- year, came very ſeaſonably 
to his growing family; and was the more acceptable, 
for the eaſineſs of the parochial duty, which gave him 
leiſure to make an addition to his revenues by the truits 
of his genius; the activity of which produced a large 
harveſt, that continued increaſing till 1710. But this 
activity ſeems to have become fatal to him ; for to- 
wards the latter end of his life, he grew very infirm, 
and died in 1711, in his 55th year, at Bemerton. He 
was interred in the chancel of that church, where there 
is a handſom- marble monument erected to his memo- 
ry, with this inſcription : “ H. 8. E. Johannes Norris, 
parochiæ hujus rector, ubi annos viginti bene latuit 
curæ paſtorali et literis vacans, quo in receſſu ſibi 
poſuit late per orbem ſparſa ingenii paris ac pietatis 
monumenta. Obiit an. Dom. 1711, #tatis 54.“ As 
to his character, he had a tincture of enthuſiaim in his 
compoſition, which led him to imbibe the principles 
of the idealiſts in philoſophy, and the myſtics in theo- 
logy ; and the whole turn of his poetry ſhows, that this 
enthuſiaſm alone made him a poet. As an idealiſt, he 
oppoſed Locke, and adorned Malebranche's opinion, 
of ſeeing all things in God, with all the 3 
of ſtyle and perſpicuity of expreſſion. In ſhort, his 
errors, which are harmleſs enough of themſelves, ought 
to be eaſily pardoned, on account of the general ex- 
cellence of his writings, eſpecially upon ſubjects of 
practical divinity, which are univerſally eſteemed. 

NORTH, one of the four cardinal points of the 
world ; being that point of the horizon which is di- 
realy oppoſite to the ſun in meridian, The north 
wind is generally accompanied with a conſiderable de- 
gree of cold. It fometimes blows with almoſt irreſiſt- 
ible fury. It is often mentioned by the claſſic authors 
under the name of Boreas, which is of Greek original. 
See Boreas. 

Norru Pale. See POLE. 

Nosru (Dudley, lord), the third baron of that 
accompliſhed family, was one of the fineſt gentlemen 
in the court of king James; but in ſupporting that 
character, diſſipated and gamed away the greatelt part 
of his fortune. In 1645, he appears to have acted 
with the parliament ; and was nominated by them to 
be adminiſtrator of the admiralty, in conjunction with 
the great earls of Northumberland, Eſſex, Warwick, 
and others. He lived to the age of 85, the latter 
part of which he paſſed in retirement; and wrote a 
ſmall folio of miiccllanies, in proſe and verſe, under 
this title, A Foreſt promiſcuous of ſeveral Seaſons 
Productions, in four parts, 1659. 

Norxrn (Dudley, lord) ſon of the former, was 
made knight of the bath in 1616, at the creation of 
Charles prince of Wales; and ſat in many parliaments, 
till excluded by the prevailing party in that which 
condemned the king. From that period lord North 
lived privately in the country, and towards the end 
of his life entertained himſelf with books, and, as 
his numerous iſſue required, with economy; on which 
he wrote a little tract, called Obſervations and advices 
ecengnical, t2mo. His other works are, Paſſages re- 
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lating to the long parliament ; The hiſtory of the North, 
life of Lord Edward North, the firſt Baron of the "—' 


family, addreſſed to his eldeſt ſon; and a volume 

of Eſſays. | 
Nox ru (Francis lord Guildford, lord-keeper of the 
great ſeal in the reigns of Charles II. and James II.) 
was a third ſon of the ſecond Dudley lord North, 
baron of Kertling ; and ſtudied at St John's college 
in Cambridge, from whence he removed to the Middle 
Temple. He acquired French, Italian, Spaniſh, and 
Dutch ; and became not only a good lawyer, but was 
well verſed in hiſtory, mathematics, philoſophy, and 
muſic. He was afterwards made the king's ſolicitor- 
eneral, and was choſen to repreſent the borough of 
ynn in parliament. He ſucceeded Sir Heneage 
Firch in the poſt of attorney general ; and lord chief- 
juſtice Vaughan, in the place of lord chief-juſtice of 
the common pleas. He was afterwards AF keeper 
of the great ſeal; and in 1683 was created a baron, 
by the title of Lord Guildford. He died at his houſe 
at Wroxton in 1685, He wrote a philoſophical eſſay 
on muſic ; a paper on the gravitation of fluids, con- 
ſidered in the bladders of fiſhes, printed in Lowthorp's 
abridgement of the Philoſophical TranſaQtions ; and 

ſome other pieces. | 
Noarn (Right Hon. Frederick), earl of Guild- 
ford, lord North, lord warden and admiral of the 
Cinque Ports, governor of Dover caſtle, lord lieute- 
nant and cuſtos rotulorum of Somerſetſhire, chancellor 
of the univerſity of Oxford, recorder of Glouceſter 
and Taunton, an elder brother of the Trinity-houſe, 
preſident of the Foundling-hoſpital and of the Aſylum, 
a governor of the Turkey Company and of the Char- 
ter houſe, K. G. and LL. D. was born April 13. 
1732: and married, May 20. 1756, Miſs Ann Speke, 
an heireſs of the ancient family of Dillington in So- 
merſetſhire, by whom he has left two ſors and three 
daughters; the eldeſt ſon George-Auguſtus, born 
Sept. 11. 1757, and married, Sept. 30. 1785, to Miſs 
Hobart, ſucceeds to the earldom and eſtates. The 
late earl ſucceeded his father Auguſt 4. 1790. His 
lordſhip ſucceeded the celebrated Mr Charles Townſ- 
end as manager of the houſe of commons and chan- 
cellor of the exchequer; and in 1770, on the reſig- 
nation of the duke of Grafton, was made firſt lord of 
the treaſury ; in which office he. continued until the 
cloſe of the American war, or rather until the torma- 
tion of the Rockingham miniſtry, which began the 
buſineſs of peace with the colonies, He was a man of 
ſtrong mental faculties; and as an orator, at once 
commanded attention and enforced conviction : but 
taking the heim at a time when the king's party were 
unpopular, and when it was ſuppoſe4 that the late 
earl of Bute was the great machine by which the ca- 
binet was moved, ſo he continued in that ſtate of un- 
popularity until he reſigned the ſeals. During the 
whole of his premierſhip (and to conduct the A at 
that time required uncommonly great abilities) he ſtu- 
diouſly avoided impoſing any taxes that ſhould mate- 
rially affect the lower clas of people. The luxuries, 
and not the neceſſaries, of life were repeated objects 
of his budget. As a financier, he ſtood high, even 
in the opinion of oppoſition ; and they were a combi- 
nation of all the great talents in the kingdom: but, 
fatally wedded to the deſtructive plan of ſubduing the 
republican 
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will not only ſtand marked in the page of hiſtory with 
an immenſe waſte of public treaſure, but it will appear 
beſprinkled with the kindred blood of thouſands of 
Britith ſubjects. To the very laſt moment he ſpoke in 
the ſenate, however he defended that war; and ſaid, 
he was then, as he was formerly, prepared to meet the 
minuteſt inveſtigation as to his conduct in that buſi- 
neſs ; which nothing but the unforeſeen intervention 
of France could have prevented from being crowned 


with ſucceſs. His loruſhip was one of the firmeſt and 


moſt ſtrenuous ſupporters of the conſtitution in church 
and ſtate. Hedied on the 5th of Auguſt 1792. His 
recollection he retained to his laſt moments: his ta- 
mily except lord North, who came within a few mi- 
nutes afterwards, were aſſembled round his bed, and he 
took leave of them individually. Their grief did not 
ſuffer them to leave the room for ſome time after the 
event; and Lady Caroline Douglas was at laſt forced 
from it. Even Dr Warren, who muſt be ſtrengthen- 
ed as far as habit can operate againſt nature to endure 
ſuch ſcenes, ran from this, convulſed with ſorrow. If 
any extent of ſympathy can leſſen affliction, this fa- 
mily may find ſuch relief; for perhaps no man was ever 
more generally beloved by all who had acceſs to him 
than the earl of Guidford. 

We may form an opinion of the eſtimation the cele- 
brated univerſity of Oxford entertained of their chan- 
cellor while living by the very great honour they 
paid to his remains. About five o'clock in the aſter- 
noon of the 15th, the great bell at St Mary's church 
at Oxford rang out, which was a ſignal that the fune- 
ral proceſſion had arrived in the environs of that city. 
The officers of the univerſity, and the whole body ot 
reſident ſtudents, were previouſly aſſembled in Mag- 
dalen College, m order to pay ſome tribute to the 
memory of their deceaſed chancellor. They joined 
the proc eſſion at Magdalen Bridge, and paraded on 
foot before the hearſe up the high-itreet to Carfax ; 
irom thence down the corn market to St Giles's church 
at the town's end in a moſt ſolemn manner. Here 
they halted and opening to the right and left, the 
hearſe and other carriages paſſed through, the whole 
univerſity being uncovered. The hearſe and attend- 
ants then proceeded to Banbury, where his Lord 


ſhip's remains were depoſited in the family vault. 


NMexrn-Cope, the molt northerly promontory in Eu- 
rope, on the coaſt of Norway. E. Long. 21. o. N. 
Lat. 78. o. 

Norrꝝ- Ferry, a ſmall village, on the north fide of 
the Firth of Forth, at the Queen's-Ferry paſſage. 
There was here formerly a chapel, ſerved by the monks 
Near it 
are large granite quarries, which partly ſupply London 
with paving ſtones, and employ many vetlels for the 
conveyance. The granite (Mr Pennant ſays) lies in 
perpendicular ſtrata, and above is a reddiſh earth, 
filled with micaceous friable nodules.” 

No:Tu-Foreland, a cape or promontory of Kent 
in the iſle of Thanet, four miles eaſt of Margate. Be- 
tween this and the South-Foreland are the Downs, 
through which all ſhips paſs that are bound to or from 
the weſt. E. Long. 1. 25, N. Lat. 51. 25. 

Nox rh. Weſt Paſſage, a paſſage to the Pacific Ocean 
through Hudſon's Bay or Davis's Straits, and which 
hath been trequently attempted without ſucceſs ; not- 
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withſtanding which, many people are ſtill of opinion North weit 


that it is practicable. 
The idea of a paſſage to the Eaſt indies by the 
orth pole, or through ſome opening near to it, was 
ſuggeſted as early as the year 1527. The perſon who 


had the honour to conceive this idea was Robert 


Thorne a merchant of Briſtol, who addreſſed two pu- 
pers on the ſubject, the one to king Henry VIII. the 
other to Dr Ley, ambaſſador from that monarch to 
the emperor Charles V. To remove any objection to 
the undertaking which might be drawn from the 
ſuppoſed danger, he inſiſts, in his addreſs to the king, 
upon the great advantages of conſtant day: light in the 
polar ſeas, and the probability of the climate being 
in thoſe regions temperate during the ſummer months. 
In the paper addreſſed to Dr Ley, he obſerves that 
coſmographers may as probably be miſtaken in the 
opinion which they entertain of the polar regions be- 
ing impaſlable from extreme cold, as it has been found 
they were in ſuppoling the countries under the line to 
be uninhabitable from exceflive heat. 

The poſſibility of the paſſage was, in conſequence 
of theſe addreſſes, very generally ſuppoſed; and in 
1557, Sir Martin Forbiſher ſailed to 62“ north lati- 
tude, where he diſcovered the ſtraits which have 
ſince bore his name. In 1577, Barne, in a book intit- 
led the Regiment of the Sea, mentions a north-welt pat- 
ſage as one of the five ways to Cathay ; and dwells on 
the mildneſs of the climate, which, from the conſtant 
preſence of the ſun during ſummer, he iniagines mutt 
be found near the pole. In 1578, Gcorge Belt, 4 
gentleman who had been with Sir Martin Forbiſher 
in his voyages of diſcovery, wrote a very ingenious 
diſcourſe to prove all parts of the world habitable. It 
does not, however, appear that any voyage was un- 
dertaken, for the expreſs purpoſe of attempting to ſail 
to India in a north-weſt direction, till the year 1607, 
when Henry Hudſon was ſent at the expence of ſcme 
merchaiits in London, to diſcover a paſſage by the 
north pole to Japan and China. He failed from 
Graveſend on the 1ſt of May, and on the 21ſt of June 
fell in with the land to the weſtward, in latitude 739, 
which he named Ho/d-2:ith-hope. On the 27th he diſ- 
covered Spitſbergen, and met with much ice, The 
higheſt Latitude in which he made an obſervation was 
80? 27'. See HupsoN. 

In March 1609, Jones Poole was ſent by Sir Tho- 
mas Smith, and the reſt of the Muſcovy company, to 
make further diſcoveries towards the north pole. A. 
ter great ſeverity of weather, and much difficulty from 
ice, he made the ſouth part of Spitſbergen on the 15th 
of May, and failing along and founding the coaſt, he 
made many accurate diſcoveries; but was not in that 
voyage able to proceed beyond 79“ 50. He was 
again employed (1611), in a ſmall veſſel called the 
Elizateth, to attempt the north-welt paſſage; but al- 
ter. ſurmounting numberlets difficulties, and penetra- 
ting to 809 of latitude, he loſt his ſhip at Spitſber gen. 
Two voyages, equa ly unſucceſ>ful, were made in 1914 
and 1615, by Baffin and Fotherby ; the latter ct 
whom concludes the account of his diſcoveries and 
dangers, with exhorting the company which employed 
him not to adventure more than 150 or 200 pounds at 
moſt on yearly W to thele ſeas. 

HFicherto nothing had been done in this great un- 
dertaking but by OY nar fitted out 2 
2 e 
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North weſt the double purpoſe of diſcovery and preſent advantage; 
— and the polar regions were ſuffered to remain unex- 


plored in that direction, from the year 1615 till 1973, 
when the earl of Sandwich, in conſequence of an ap- 
plication which had been made to him by the Royal 
Society, laid before his majeſty a propoſal for an ex- 
pedition to try how far navigation is practicable to- 
wards the north pole. Upon receiving this propoſal, 
bis majeſty was pleaſed to direct that the voyage ſhould 
be immediately undertaken, with every afliftance that 
could contribute to its ſucceſs, Accordingly, the Race- 
horſe and Carcaſs bombs were fitted out for the pur- 
poſe, aud the command of the expedition given to 
Captain Phipps, now Lord —_— His Lord- 
ſhip's inſtructions were to proceed up to the pole, or 
2s far towards it as poffible, and as nearly upon a me- 
ridian as the ice or other obſtructions ſhould admit; 
and during the courſe of the voyage, to make ſuch 
obſervations of every kind as might be uſeful to navi- 
r or tend to the promotion of Natural know- 
edge. A very acurate account of this voyage was 
publiſhed by his Lordſhip in 1774. He had by ex- 
erting all the powers of a ſkilſul and intrepid ſeaman, 
ſorced his way, on the 1ſt of Auguſt, to 80 37' ; but 
could proceed no farther, as he was there oppoſed by 
one continued plain of ſmooth unbroken ice, bounded 
only by the horizon. 

Many other attempts have been made to diſcover 
this paſſage, by failing along the weltern coaſt of Ame- 
rica; but hitherto none ot them has been crowned 
with ſucceſs. So early as 1579, Sir Francis Drake 
aſſured queen Eliſabeth that he had ſailed ſome leagues 
up the traits of Anian (ſee Ax1an), and diſcovered 
New Albion, to the north of Cale ornia; but the ſtrait 
is now known to have no exiſtence ; and Drake's real 
diſcoveries were not improved. In 1630, king Cha. I. 
ſent captain Luke Fox in one of his pinnaces to at- 
tempt the paſſage ; but of his procedings we knew 
nothing, but that he reached port Nelſon in Hudſon's 
bay, v:here he found ſome remains of former naviga- 
turs. Next year captain James was fitted out by the 
merchants of Briſtol for the ſame purpoſe. James 
was one of the ableſt navigators that ever ſailed from 
England or any other country; and his voyages to 
the north were printed in 1633. After all the expe- 
riments he had made, he concluded that there was no 
ſuch paſſage ; or if there be, he affirmed that the diſco- 
very of it would not be attended with thoſe advantages 
which are commonly expected. His reaſons, how- 
ever, for theſe opinions have been anſwered, and ma- 
ny ſubſequent attempts have been made to perform 
what he thought impoſſible. The arguments for a 
north-weſt patlage were fo plauſible, that, in 1744, an 
act of Parliament was paſſed to encourage the diſcove- 
ry of it. Among many others, captain Cook attempted 
the diſcovery in vain, and thence adopted James's opi- 
nion. Sce Cooxt's Diſcoveries, no 103.) This ceie- 
brated navigator, after having proceeded northwards 
to the weſtern extremity of Am rica, and aſcertained 
the proximity of the two great continents of Aſia and 
America, returned to the Sandwich iſlands, firmly 
perſiaded of the impracticability of a paſſage in that 
hemiſphere from the Atlantic into the Pacific Ocean, 
either by an eaſtern or a weſtern courſe. 

Later voyagers, however, have pretended to detect 
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Fats relative to Nootka-Sound, goes a great way to 
make the diſcovery not yet hopeleſs. In his account 
of the expedition under the direction of Meſſrs Etches, 
he ſays, that © one of the firſt diſcoveries made b 
theſe ſhips was, that what was by the immortal Coo 
laid down as a continuation of the north-weſt continent 
of America, and lying between the northern latitudes 
of 48 and 57, is on the contrary an extenſive cluſter 
of unexplored iſlands inhabited by numerous tribes of 
friendly Indians, with whom a regular connection was 
formed.” | 

Theſe iſlands they diſcovered, contrary to the aſ- 
ſertion of captain Cook, to conceal the opening. of a 
vaſt inland ſea, or archipelago, in all probability equal 
to the Mediterranean or Fattic ſeas, and dividing 
the great northern continent of America. The Prin- 
ceſs Royal penetrated ſom? hundred leagues amon 
them, in a north-eaſt courſe, to within 200 leagues of 
Hudſon's houſe, but had not then an opportunity to 
explore the extreme termination of that archipelago, 
their commerical concerns obliging them to return to 
the China market; but the commanders. had the 
ſtrongelt reaſons to believe, had time f:youred their 
ſurvey, that they ſhould have been able to diſcover the 
long-withed for paſſage between the Atlantic and 
South Sea. They conceived, that ſhould neither the 
inland arm of the ſea through which the Princeſs 
Royal penetrated, nor a large ſtrait named Sir Charles 
Middleton's, about three degrees to the ſouthward, be 
found to reach acroſs the continent, yet that the land 
barrier muſt be very inconſiderable; and that at the 
extremity of this bay a practicable paſſage, either by 
rivers or lakes, will, by perſeverance, be found ter- 
minating towards Hudſon's bay. 

Upon the whole, however, it appears to us extremely 
doubtful whether there be ſuch a paſſage ; but it is 
much more likely to be diſcovered, it diſcovered at all, 
by the progreſſive advances of mercantile enterpriſe 
than by any immediate expedition undertaken for that 
purpole. 

Noxrtn-Eaft Paſſage, a paſſage to the Eaſt Indies 
along the northern coaits of Aſia, which, like the 
former, hath frequently been attempted, but hitherto 
without-ſucceſs. The firſt attempt was made in 1553 
by Sir Hugh Willoughby, who commanded threz 
ſhips. He departed irom the Thames and tailed to 
the North Cape, where one of his ſhips leit him, and 
returned home. The other two ſhips being ſeparated, 
Sir Hugh proceeded farther northwards, and diſcover- 
ed that part of Greenland which the Dutch have 
ſince called Spi/zburg ; but the ſeverity of the cold 
obliging him to return to the ſouthward, he was for- 
ced, by bad weather, into the river Arzina, in Muſ- 
covite Lapl ind, where, not being able to come out, 
he was found the next ſpring frozen to death, with all 
his ſhip's company; having the notes of his voyage 
and his laſt will lying beſore him, whereby it appear - 
ed that he lived till Jinuary. Bat Richard Chancel- 
lor, in the third ſhip, with better ſucceſs, in the mean- 
while entered Wardhuys, where he waited ſome time 
for his companions to no purpoſe ; uncertain whether 
they were loſt, or driven farther by ſtreſs of weather. 
He held a council oa what he ſhould de; whether to 
return 
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North. eaſt return, or purſue his voyage. Whatever danger might 
Paſſage» be in the liſt, every one agreed to it, that they might 
not ſeem to have leſs courage than their captain. 


They therefore ſet fail, and in a few days found them- 
ſelves in a ſea where they could no longer, perceive any 
night. This ſhip, wandering about, entered ſoon at- 
ter into a large bay or gulf. Here they caſt anchor, 
in ſight of land; and while they were examining the 
coaſt, they diſcovered a fiſhing boat. Chancellor 
getting into his ſloop, went towards it; but the fiſher- 
men took to flight. He foll-wed, and, overtaking them, 
ſhowed them 1uch civilities as conciliated their affec- 
tions to him; and they carried him to the place where 
now is the famous port of St Michael the Archangel. 
Theſe people immediately ſpread through all the coaſts 
an account of the arrival of thoſe ſtrangers : and people 
came from ſeveral parts to ſee them, and aſk them, 
queſtions. 'They, in their turn, examined the others, 
and found that the country they were in, was Ruſſia, 
governed by the mighty Emperor John Baſilowitz. 
Chancellor from Archangel travelled on fledges to 
the Czar at Moſcow : from whom, overjoyed at the 
proſpe& of opeving a maritime commerce wi.h Eu- 
rope, he obtained privileges for the Englith merchants, 
and letters to King Edward VI. who was not, how- 
ever, alive to receive them. 

In 1585, Mr John Davis in two barks diſcovered 
Cape Deſolation, which is ſuppoſed to be part of 


Greenland; and two years after advanced as far as 


Lat 72%, where he diſcovered the ſtrait which till 
bears his name. To enumerate all the attempts which 
have been made to diſcover a north-eaſt paſſage, would 
ſwell the article to very little purpoſe. The Engliſh, 
Dutch, and Danes, have all attempted it without ſuc- 
ceſs. The laſt voyage from England for this pur- 
poſe was made in 1676, under the patronage of the 
duke of York. 'I'hat unfortunate prince, who was 
on all occaſions earneſt for the promotion of com- 
merce, and the Lord Berkeley, &c. fitted out a ſhip 
commanded by Captain Wood, for an attempt once 
more to find a north eaſt paſſage to India, accom- 
panied with a ſhip of the king's. They were en- 
couraged to this attempt, after it had been ſo long 
deſpaired of, by ſeveral new reports and reaſonings ; 
ſome of which ſeem not to have been very well ground- 
ed—As, 

« x, On the coaſt of Corea, near Japan, whales had 
been found with Englith and Dutch harpoons ſtick- 
ing in them. This is no infallible proof that ſhips 
eould get thither by a north caſt pailage, although 
whales might. 

2. That, 20 years before, ſome Dutchmen had 
ſailed within one degree of the north pole, and found 
it temperate weather there; and that therefore Wil- 
liam Barents, the Dutch navigator who wintered at 
Nova Zembla in the year 1596, ſhould have failed 
further to the north before turning eaſtward ; in which 
caſe, ſaid they, he would not have tound ſo muck ob- 
[ſtruction from the ice. 

% 3. That two Dutch ſhips had lately ſailed 300 
leagues to the eaſtward of Nova Zerabla ; but their 
Eait India company had ſtifled that deiign, as againſt 
their intereſt ;—and ſuch like other airy reports. But 
this attempt proved very unfortunate, They doubled 
the North Cape, and came among much ice and drift 
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wood, in 76“ of north latitude, ſteering to the coaſt Northamp- 
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of Nova Zembla, where the king's ſhip ſtruck upon 
the rocks, and was ſoon beat to pieces; and Captain 
Wood returned home with an opinion, * that ſuch 
a paſſage was utterly impracticable, and that Nova 
Zembla is a part of the continent of Greenland.” 
Theſe paſſages, however, are not yet deemed im- 
practicable by all. The Count de Buffon holds it for 
certain, that there is a paſſage from Europe to China 
by the north ſea. The ee why it has been fo of- 
ten attempted in vain, he thinks, is, that fear pre- 
vented the undertakers from keeping at a ſufficient 
diſtance from land, and from approaching the pole, 
which they probably imagined to be an immenſe rock. 
Hence he affirms, that if. any farther attempts be 
made to find a paſſage to China and Japan by the 
north ſeas, it will be neceſſary to keep at a diſtance 
from the land and the ice; to ſteer directly towards 
the pole; and to explore the moſt open ſeas, where 
unqueſtionably, ſays he, there is little or no ice. This 
opinion has been lately revived by the Hon. Daines 
Barrington, who ſays, that if the paſſage be attempted 
by the pole itſelf, he has very little doubt of its being 
accompliſhed. See Worth Pors. 
NORTHAMPTON, a town in England, capital 
of a county of the ſame name, ſituated in W. Long. 
o. 55. N. Lat. 52. 15. According to Camden, it 
was formerly called North-afandon, trom its ſituation 
to the north of the river Nen, called anciently Aufona, 
by which and another leſſer river it is almoſt incloſed. 
Dr Gibſon ſays, that the ancient Saxon annals called 
both it and Southampton ſimply Hamton; and aſter- 
wards, to diſtinguiſh them, called the one from its ſitu- 
ation, Southamton, and the other Northamton ; but 
never North afandon. Though it does not appear to 
be a place of very great antiquity, nor to have emerged 
from obſcurity till after the conqueſt, it has ſent mem- 
bers to parliament ſince the reign of Edward I. and 
being in the heart of the kingdom, ſeveral parliaments 
have been held at it. There was alſo a caftle, and a 
church dedicated to St Andrew, built by Simon de 
Sando Licio, commonly called Sn/:2, the firſt earl 
of Northampton of that name. It is ſaid to have 
beea burnt down during the Daniſh depredations ; 
but in the reign of St Edward it appears to have been 
a conſiderable place. It was beiteged by the barons 
in their war with King John; at which time that mi- 
litary work called Hunſhil, is ſuppoied to have been 
raiſed. In the time of Henry III. it fided with the 
barons, when it was belieged and taken by the king. 
Here the bloody battle was tought in which Henry VI. 
was taken priſ ner. It was entirely conſumed. by a 
moſt dreadful fire in 1675 ; yet, by the help of liberal 
contributions from all par's ot the country, it hath 
ſo recovered itſelf, that it is now one ot che neatcit 
and beſt-built towns of the kingdom. Among the pub- 
lic buildings, which are all lot y, the hit remarkable 
are the church called A Ii. laut (which itands at 
the meeting of four ipacious ibr-ets}, the ſeſſions and 
allize houſe, and the George-Inn, which belongs to 
the poor of the town. A country-hotpital or infir- 


mary has been lately built here, after he manner of 


thoſe of Bath, London, Briitol, &c 


It has a con- 


ſiderable manufacture of hes and itockings : and its, 
fairs, are noted for horſes both for draught aud iadule; 
beides, 


ton. 
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Northamp- beſides, it is a great thoroughfare for the north and 

ton, weſt roads. It was formerly walled, and had ſeven 
— churches within and two without. The horſe market 
i is reckoned to exceed all others in the kingdom, it 
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at cne view: and even in the fens, the inhabitants Northamp. 
ſeem to enjoy a good ſtate of health, and to be little ben. 
affected by the water which frequently overflows their 


grounds, eſpecially in winter, but is never ſuffered to — 


being deemed the centre of all its horſe markets and 
horle-fairs, both for ſaddle and harneſs, and the chief 
rendezvous of the jockies both from York and Lon- 
don. Its principal manufacture is ſhoes, of which 

reat numbers are ſent beyond ſea; and the next to 
N ſtockings and lace, as we have hinted at above. 
It is the . and more populous, by being a tho- 
roughfare both in the north and weſt roads; but, be- 
ing 80 miles from the ſea, it can have no commerce 
by navigation. The walls of this town were above 
two miles in compaſs. It is ſuppoſed to contain 
about 1083 houſes, and 5200 inhabitants. It had 
formerly a nunnery in the neighbouring meadows, 
with ſeveral other monaſteries; and of its very old 
caſtle on the welt fide of the town, a ſmall part of 
the ruins are [till to be ſeen. Some diſcontented 
ſcholars came hither from Oxford and Cambridge, 
about the end of the reign of Henry III. and, with 
the king's leave, proſecuted their ſtudies here acade- 
mically for three years ; during which there was the 
face of an univerſity, till it was put a ſtop to by ex- 
preſs prohibition, becauſe it was a damage to both 
univerſities. The public horſe-races are on a neigh- 
bouring down, called Pye- Leys. In and about the 
town are abundance of cherry-gardens. Within half 
a mile of the town is one of the croſſes erected by 
King Edward I. in memory of his queen Eleanor, 
whoſe corpſe was reited there in its way to Weſtmin- 
ſter. On the north ſide of the river, near that croſs, 
many Roman coins have been ploughed up. At 
Guileſborough, north weſt of Northampton, are to 
be ſeen the veltiges of a Roman camp, the ſituation 
of which is the more remarkable, as lying between 
the Nen and the Avon, the only paſs from the north 
to the ſouth parts of England not intercepted by any 
river. This camp was ſecured only by a fingle 
intrenchment, which was, however, very broad and 
deep. 

NorTHAMPTONSHIRE, a county of England, is ſitu- 
ated in the very heart of the kingdom: bounded on 
the eaſt by the counties of Bedford and Huntingdon ; 
on the ſouth by thoſe of Buckingham and Oxford ; 
on the welt by Warwickſhire ; and on the north by 
the counties of Leiceſter, Rutland, and Lincoln, which 
are ſeparated from it by the Leſſer Avon, and the 
Welland. Its greateſt length is about 50 miles, its 
greateſt breadth about 20, and its circumterence about 
130. It contains 330 pariſhes. There are in it one 
city, 11 market-towns, 25,000, houſes, and 150,000 
inhabitants. Nine members are returned to parlia- 
ment for this county, viz. two knights for the ſhire, 
two for the city of Peterborough, two for each of 
the towns of Northampton and Brockly, and one for 
Higham Ferrers. It lies in the Mid-land circuit, and 
in the dioceſe of Peterborough. As this country is 
dry, well cultivated, free from marſhes, except the fens 
about Peterborough, in the centre of the kingdom, 
and of courſe at a diſtance f:om the ſea, it enjoys a 
very pure and wholeſome air. In conſequence of this 
it is very populous, and ſo full of towns and churches 
that zo ſpires or ſteeples may be ſeen in many places 
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remain long upon it. Its foil is exceeding fertile both 
in corn and paſturage; but it labours under a 
ſcarcity of fuel, as it doth not produce much wood, 
and, by lying at a diſtance from the ſea, can- 
not be eaſily ſupplied with coal. Its commoditics 
beſides corn, are ſheep, wool, black cattle, aud falt- 
petre ; and its manufactures are ſerges, tammies, ſhal- 
loons, boots, and ſhres. Beſides many leſſer brooks 
and ſtreams, it is well watered by the rivers Nen, Wel- 
land, Ouſe, and Leam; the three firſt of which are 
an. and for the moſt part navigable. 

{ORTHAMPTON, a county of North America, 
in Virginia, forming the ſouth part of the peninſula on 
the dir coall of Virginia. 

NORTH socks, (otherwiſe called St Patriets rocks, 
from a ſeat of ſtone amongſt them called St Patrick's 
chair, whence the rocks have taken this ſecond name; 
ſituated in the harbour of Donaghadee, in the county 
of Down, and province of Ulſter, in Ireland. From 
north to ſouth they are about two thirds of a league 
between which is clean good ground, But care mult 
be taken of the ſouth rock, on which many ſhips have 
periſhed ; fur it is overflowed by every tide, and uo 
crew can fave their lives if the wind blows high. This 
rock ſtands a full mile from the ſhore. 

NORTH SEA. See North-Ss . 

NORTHERN TLicuhrs, the ſame with AURORA 
BOREAL1S, under which article we have given a co- 
pious account of this phenomenon, and of the ſup- 
poſed cauſes of it. Natural ſcience, however, does not 
arrive at perfection at once, and it is well if it does fo 
after trials repeated for years with care and accuracy. 
How far the cauſes that have been afligred for this 
appearance will account for it, or whether they will 
be able to remove al! difficulties, it is not for us to 
determine ; but it is the part of philoſophers to hear 
all ſides, and to attend with patient aſſiduity to every 
hypotheſis, rejecting or receiving as reaſon, after the 
ſtricteſt toveſt:gation, ſhall ſeem to ſavour the one 
fide or the other. Wiſhing to lay before our readers 
every thing important either in ſcience or in literature, 
we cannot let paſs the opportunity which the 
preſent article affords us, of men:ioning an hypothe- 
ſis which Dr Stearns, an American; formed, about the 
year 1788, to account for the appearances called 
aurora borea'is; and aurora auſtralis. For this laſt, fee 
AvuRORA BoREAL1s, ne ; 

Doctor Stearns ſuppoſes that theſe phenomena ori- 
ginare from aqueous, nitrous, ſulphureous, bituminous, 
and other exhalations, from the fumes of various 
kinds of earths or other minerals, vegetables, animals, 
fires, volcanoes, &c. Theſe, he thinks, become rareſied, 
and being charged with erectrical fluid, become ſpe- 
cifically lighter than the circumambient air: hence, of 
courſe, they aſcend; and being elevated to the upper 
regions of the air and driven by the winds from warm- 
er to colder climates, the cold makes them combine 
and ſtiffen. When they are afterwards agitated by 
different currents of air, they ſparkle and crackle 
like the hairs of cats and other animals when ſtiffened 
with cold. This coruſcation in quite cold atmo- 


ſpheres, 


Lights. 
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and the poſition the elevated exhalations. The 
difference of colours the Doctor ſuppoſes to ariſe from 
the different qualities of the- articles combined, thoſe 
of the moſt inflammable nature ſhining with the great- 
eſt luſtre. 

The Doctor likewiſe tries to account for theſe lights 
not appearing, or but ſeldom appearing, in ancient 
times. The atmoſphere, he thinks, was not impreg- 
nated with materials proper to produce them. He 
imagines that the increaſed conſumption of fuel, in 
America. in particular, the burning of volcanocs, and 
the approach of blazing ſtars, whoſe atmoſpheres 
have been ſo expanded by the ſun's heat that part of 
them have fallen into the earth's atmoſphere, and 
communicated to it new matter, have ſo changed 
and prepared our air, that whenever its conſiſtence is 
proper, then, if the light of the ſun and moon is 
not too powerful, the aurora borealis will appear. 

NORTHUMBERLAND, the moſt northerly 
county of England, and formerly a diſtin& kingdom, 
is bounded on the north and weſt by the river Tweed, 
which divides it from Scotland, the Cheviot-hills, and 
part of Cumberland ; waſhed on the eaſt by the Ger- 
man Ocean; and ſeparated from Durham on the ſouth 
by the rivers Tyne and Derwent. This county, 
which gives the title of duke to a nobleman who mar- 
ried the daughter of Algernon duke of Somerſet, 
whoſe mother was heireſs of the Percy family, ex- 
tends about 66 miles in length from north to ſouth, 
and about 47 in breadth from eaſt to weſt. It is re- 
markably populous, containing 12 market-towns, 280 
villages, and 400 pariſhes. The face of the country, 
eſpecially towards the weſt, is roughened with huge 
mountains, the moſt remarkable of which are the Che- 
viot-hills, and the high ridge called Ride/dale; but the 
lands are level towards the ſea · ſide and the borders of 
Durham. The climate, like that of every other 
mountainous country in the neighbourhood of the ſea, 
is moiſt and diſagreeable : the air, however, is pure and 
healthy, as being well ventilated by breezes and ſtrong 
gales of wind; and in winter mitigated by the warm 
vapours from the two ſeas, the Iriſh and the German 
Ocean, between which it is ſituated. The ſoil varies 
in dift-rent parts of the county. Among the hills it 
is barren ; though it affords good paſture for ſheep, 
which cover thoſe mountains. The low country, 
when properly cultivated, produces plenty of wheat, 
and all forts of grain; and great part of it is laid out 
in me:dow-lands and rich encloſures. Northumber- 
land is well watered with many rivers, rivulets, and 
fountains : its greateſt rivers. are the Tweed and the 
Tyne. The 'Tyne is compoſed of two ſtreams called 
South and North Tyne: the firſt riſes on the verge of 
Cumberland, near Alſton-Moor ; enters Northumber- 
land, running north to Haltweſel ; then bends eaſterly, 
and receiving the two ſmall rivers Eaſt and Weſt Alon, 
unites above Hexham with the other branch, taking 
its riſe at a mountain called Faxe-head in the weſtern 
part of the county, thence called Tine-dale; is ſwelled 
in its courſe by the little river Shele; joins the Read 
near Billingham ; and running in a dire& line to the 
foutreaſt, is united with the ſouthern Tyne, forming 
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Northum- ſpheres, and in thoſe which are more temperate, ap- 
berland. pears in different poſitions in the horizon, zenith, or 
——— otherwiſe, according to the ſituation of the ſpectator, 
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a large river that waſhes Newcaſtle, and falls into the Northum- 


German Ocean near Tinmouth. 


berland. 


In all probability the mountains of Northumberland ; 


contain lead-ore and other mineralized metals in their 
bowels, as they in all reſpects reſemble thoſe parts of 
Wales and Scotland where lead mines have been found 
and proſecuted. Perhaps the inhabitants are diverted 
from inquiries of this nature, by the certain profits 
and conſtant employment they enjoy in working the 
coal-pits, with which this county abounds. The city 
of London, and the greateſt part of England, are 
ſupplied with fuel from theſe ſtores of Northumber- 
land, which are inexhauſtible, enrich the proprietors, 
and employ an incredible number of hands and ſhip- 
ping. About 658,858 chaldrons are annually thipped 
for London. 

There are no natural woods of any conſequence in 
this county ; but many plantations belonging to the 
ſeats of noblemen and * of which here is a 
great number. As for pot-herbs, ro ts, ſalading. 
and every article of the kitchen- garden and orchard, 
they are. here raiſed in great plenty by the uſual 
means of cultivation; as are alſo the ſruits of more 
delicate flavour, ſuch as the apricot, peach, and nec- 
tarine. The ſpontaneous fruits it produces in com- 
mon with other parts of Great Britain, are the crab- 
apple, the ſloe or bullace, the hazel-nut, the acorn, 
hips, and haws, with the berries of the branibie, 
the juniper, wood-{traw-berries, cranberries, and bil- 
berries. 

Northumberland raiſes a good number of excelicat 
horſes and black cattle, and affords paſture for nume- 
rous flocks of theep ; both the cattle and ſheep are of 
a large breed, but the wool is coarſer than that which 
the more ſouthern counties produce. The hills and 
mountains abound with a variety of game, ſuch as red 
deer, foxes, hares, rabbits, heathcock, grouſe, par- 


tridge, quail, plover, teal, and woodcock: indeed, 


this is counted one of the belt ſporting counties in Great 
Britain. The fea and rivers are well ſtocked with fith ; 
eſpecially the Tweed, in which a vaſt number of fal- 
mon is caught and carried to Tinmouth, where being 
pickled, they are conveyed by ſea to London, and 
ſold under the name of Newcaſtle Salmon. 

The Northumbrians were anciently ſtigmatized as a 
ſavage, barbarous peop'e, addicted to cruelty, and in- 
ured to rapine. The truth is, before the union of the 
two crowns of England and Scotland, the borderers on 
each fide were extremely licentious and ungovernable, 
trained up to wur from their infancy, and habruated 
to plunder by the mutual incurſions made into each 
kingdom; incurſions which neither truce nor treaty 
could totally prevent. People of a pacitie diſpoſition, 
who propoſed to earn their livelihood by agriculture, 
would not on any terms remain in a country expoſed 
to the firſt violence of a bold and deſperate enemy; 
therefore the lands lay uncultivated, and in a great 
meaſure deſerted by every body but lawleſs adventu- 
rers, who ſubſiſted by the:t and rapine. There was a 
tract 50 miles in length and 6 in breadth, between 
Berwick and Carliſle, knowa by the name of the De- 
bateable Land, to which both nations lai4 claim, though 
it belonged to neither; and this was occupied by a 1ct 
of banditti who plundered on each fide, and what they 
ſole in one kingdom, they fold openly in the other : 
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nay, they were ſo dexterous in their occupation, that 
by means of hot bread applied to the horns of the 
cattle which they ſtole, they twiſted them in ſuch a 
manner, that, when the right owners ſaw them in the 
mai ket, they did not know their own property. 
Wardens were appointed to | germ: the marches or 
borders in each kingdom; and theſe offices were al- 
ways conferred on noblemen of the firſt character for 
influence, valour, and integrity. The Engliſh border 
was divided into three marches, called the eg, weſt, 
and middle marches; the gentlemen of the country 
were conſtituted deputy-wardens, who held march- 
courts, regulated the watches, diſciplined the militia, 
and took meaſures for aſſembling them in arms at the 
firlt alarm: but in the time of peace between the two 
nations, they were chiefly employed in ſuppreſſing 
the inſolence and rapine of the borderers. Since the 
union of the crowns, however, Northumberland is to- 
tally changed, both with reſpect to the improvement 
of the lands, and the reformation of the inhabitants. 
The grounds, being now ſecure from incurſion and 
in{ult, are ſettled by creditable far mers, and cultivated 
like other parts of the kingdom. As hoſtilities have 
long ceaſed, the people have ſorgot the uſe of arms, 
and exerciſed themſelves in the more eligible avoca- 
tions of peace: in breeding ſheep and cattle, manuring 
the grounds, working at the coal-pits, and in different 
branches of commerce and manufacture. In their 
perſons they are 1 tall, ſtrong, bold, hardy, 
and freſh-coloured ; and though leſs unpoliſhed than 
their anceſtors, not quite ſo civiliſed as their ſouthern 
neighbours. The commonality are well fed, lodged, 
and cloathed ; and all of them remarkably diſtinguiſh- 
ed by a kind of /::bbalcth or whurle, being a particular 
way of pronouncing the letter R, as it they hawked it 
up from the wind-pipe, like the cawing of rooks. In 
other reſpects the language they ſpeak is an uncouth 
mixture of the Englith and Scottith dialects. There 


is no material diſtinction between the faſhionable peo- 


ple of Northumberland and thoſe of the ſame rank in 
other parts of the kingdom: the ſame form of educa- 
tion will produce the ſame effects in all countries, The 
gentlemen of Northumberland, however, are remark- 
able for their courage, hoſpitality, and hard drink- 
ing. The number of inhabitants are reckoned 1 26,400 
of honſes 22,740. 

A great number of Roman monuments have been 
found in this county ; but the moſt remarkable cu- 
rioſity cf that kind conſiſts in the remains of Hadri- 
an's vallum and the wall of Severus. See Abu 
note (A), and Szrzxus's Wall. 

The molt noted t- wns in Northumberland are New- 


caſtle, Morpeth, Alnwick, Berwick, Hexham, and 


North Shields. It ſends two members to parlia- 
ment. 

NORTHWICH, a ſmall town of Cheſhire, long 
celebrated fir its rock ſalt and brine pits. The ſtra- 
tum of fait lies about 40 yards deep; and fome of 
them are hollowed into the form of a temple. The 
deicent is through a dome, the roof ſupported by 
rows of pillars about two yards thick, and ſeveral in 
height; and when illuminated with a ſufficient num- 
ber of candles, they make a moſt magnificent appear- 
ance, Above the falt is a bed of whitiſh clay ¶ Argil. 
{a carulea-cinera ), uſed in making the Liverpool earth- 
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en · ware; and in the ſame place is alſo dug a 

deal of the gypſum, or plaſter- tone. The foſſil ſalt is 
Lax r 1 and ſemi pellucid, Tometimes debaſed 
with a dull 

ſmall quantities, quite clear and colourleſs. The 
town is ſituated near the river Dane, and is tolerably 
handſome ; it has a market on Fridays. It is 20 
miles north-eaſt of Cheſter, and 173 north-weſt of 
London. W. Long. 2. 36. N. Lat. 53. 16. 

NORTON, in Cheſhire, a good modern alms houſe, 
founded by P—y Brook, Eſq; on the ſite of a priory of 
canons regular of St Auguſtine, founded by William, 
ſon of Nigellus, A. D. 1135, who did not live to com- 
plete his deſign; for Euſtace de Burgaville granted 
to Hugh de Catherine paſtures for 1co theep, in caſe 
he firithed the church in all reſpects conformable to the 
intent of the founders. It was granted afterwards to 
R. Brooke, Eſq. 

NORTON's sound, was diſcovered in capt. Cook's 
laſt voyage, and was ſo named in honour of Sir Fletch- 
er Norton (Lord Grantley ), a near relation of Mr, af- 
terwards Dr, King. It extends as far as N. Lat. 
64% 55'. There is no good ſtation for thips, nor even 
a tolerable harbour in all the ſound. Mr King, on his 
landing here, diſcerned many {ſpacious valleys, with 
rivers flowing through them, well wooded, and bound- 
ed with hills of a moderate height. One of the rivers 
towards the north-weſt ſeemed to be conſiderable, and 
he was inclined to ſuppoſe, trom its direction, that it 
diſcharged itſelf into the ſea from the head of the bay. 
Some of his people penetrating beyond this into the 
country, found the trees to be of a larger ſize the 
further they proceeded. E. Long. 197. 13. N. Lat. 
64. 31. 

NORWAY, a country of Europe (for the map ſee 
Denmark), lying berween the 57th and 72d degrees 
of north latitude, and between the 5th and ziſt de- 
grees of longitude eaſt from London; extending in 
length about 1000 miles, in a direct line from Lin- 
defnaes, in the dioceſe of Chriſtianſand, to the North 
Cape, at the extremity of Finmark. Its breadth, 
from the frontiers of Sweden weſtward to Cape Statt, 
may amount to about zoo miles; but from thence the 
country. becomes gradually narrower towards the 
north. On the ſouth it is bounded by the Schagen- 
rock, or Categate, the entrance into the Baltic; on 
the eaſt it is divided from Sweden by a long ridge of 
high mountains; and on the weſt and north it is waſh- 
ed by the northern ocean. In the ſouthern part of 
Norway the country is craggy, abrupt, and moun- 
tainous, divertlifed ſometimes with fertile and even de- 
lightful ſpots. In theſe reſpects it reſembles Switzer- 
land: the proſpects and the meteorological phenomena 
ſeem to be very ſimilar. The range of the thermome- 
ter is ol great extent; in the ſummer having riſen to 
88, and in the winter fallen to - 40: in general it 
is between 80 and 220. ' 


Reſpecting the population of Norway it is difficult to 


attain to certainty. An author of ſome note (Coxe) 
ſeems to think they amount to 750,000 ; but he appears 
to have over-rated them conſiderably. 

The Norwegian pcaſants are free, well-clothed, well- 
lodged, ſpirited, active, frank, open, and undaunted. 
They are ſaid to have a very conſiderable reſemblance 
to the peaſants of Switzerland. The foil is too on 
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greeniſh carth, and is often found, but in- 
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Norway. for the plough; corn is therefore obtained from the 
w—— neighbouring ates; and the chief employment of the 


peaſants of Norway is grazing. The following ex- 
tract from Mr Coxe, being a deſcription of the ſcene 
near Chriſtiana, is not beſide our purpoſe, and may 
not perhaps be diſagreeable to our readers. 

« As we approached Chriſtiana, the country was 
more willd and hilly, but ſtill very fertile and agree- 
able; and about two miles from the town we came to 
the top of a mountain, and burſt upon as fine a view 
as ever I beheld. © From the point on which we ſtood 
in raptures, the grounds laid out in rich encloſures, 
gradually floped to the ſea; below us appeared 
Chriſtiana, ſituated at the extremity of an extenſive 
and fertile valley, forming a femicircular bend along 
the ſhore of a moſt beautiful bay, which, being inclo- 
ſed by hills, uplands, and foretts, had the appearance 
of a laws lake. Behind, before, and around, the in- 
land mountains of Norway roſe on mountains covered 
with dark foreſts of pines, and fir, the inexhauftible 
riches of the north. The moſt diſtant ſummits were 
caped with eternal ſnow. From the glow of the at- 
moſphere, the warmth of the weather, the variety of the 
productions, and the mild beauties of the adjacent ſce- 
nery, I could ſcarcely believe that I was nearly in the 
Goth degree of northern latitude.” 

The coaſt of Norway, extending above zoo leagues, 
is ſtudded with a multitude of ſmall iflands, affording 
habitation to fiſhermen and pilots, and paſture to a 
few cattle. They form an infinite number of narrow 
channels, and a natural barrier of rocks, which ren- 
ders Norway inacceſſible to the naval power of its enc- 
mies. Attempts of this kind are the more dangerous, 
as the ſhore is generally bold, ſteep, and impending ; 
ſo that cloſe to the rocks the depth of the ſea amounts 
to 100, 200, or 300 fathoms. The perils of the north 
ſea are moreover increaſed by ſudden ſtorms, ſunk 
rocks, violent currents, and dreadful whirlpools. The 
moſt remarkable vortex on this coaſt is called Moſtoe- 
flrom, from the ſmall iſland Moſkoe, belonging to the 
diſtrict of Lofoden in the province of Nordland. In 
time of flood, the ſtream runs up between Lofoden 
and Moſkoe with the moſt boiſterous rapidity : but in 
its ebb to the ſea, it roars like a thouſand cataracts, 
ſo as to be heard at the diſtance of many leagues. The 
ſurtace exhibits different vortices; and if in one of 
theſe any ſhip or veſſel is abſurbed, it is whirled down 
to the bottom, and daſhed in pieces againſt the rocks. 
Theſe violent whirlpools continue without intervals, 
except fur a quarter of an hour, at high and low wa- 
ter, in calm weather; tor the boiling gradually returns 
as the flood cr ebb advances. When its fury is height- 
ened by a ſtorm, no veſſel onght to venture within a 
league of it. Whales have been frequently abſorbed 
within the vortex, and howled and bellowed hideuuſly 
in their fruitleſs endeavours to diſengage themſelves. 

A bear, in attempting to ſwim from Lofoden to Moſ- 
koe, was once hurried into this whirlpool, from 
whence heiftruggled in vain for deliverance, roaring ſo 
loud as to be beard on ſhore ; but, notwithſtanding all 
his efforts, he was borne down and deftroyed. Large 
trees being abſorbed by the current, are ſacked 
down, and rife again all ſhattered into ſplinters. There 
are three vortices of the ſame kind near the iſlands of 
Ferroe. | | 
Vor. XIII. | 
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Norway is divided into the four governments of Norway. 
Aggerhus, Bergen, Drontheim, and Wardus, be 


NOR 


ſides that of Babus, which is now ſubje& to Sweden. 
The province of Aggerhus comprehends the ſouth-eaſt 
part of Norway extending in length about 300 miles. 
Its chief towns are Chriltiana, the ſee of a biſhop, 
ſuffragan to the metropolitan ſee of Drontheim, where 
the ſovereign court of jultice is held, in preſence of 
the viceroy and the governor of the province; Ag- 
gerhus, about 15 miles to the ſouth-weſt of Chriſtia- 
nia; Frederickthall or Frederickſtadt, in the ſeige of 
which Charles XII. of Sweden loſt his life; Saltz- 
berg, Tonſberg, Alleen, Hammar, and Hollen. 

The government of Bergen lies in the moſt ſouther- 
ly and weſterly part cf Norway, including the city of 
the ſame name, which is an epiſcopal ſee, and a place 
of conſiderable trade; and Staff-hanger, fitnated in 
the bay of Buckenfior, about 80 miles to the ſouth- 
ward of Bergen. The third province, called Drsn- 
theim or Trontheim, extends about 500 miles along 
the coaſt ; and is but thinly peopled. The chief town 
Drontheim, ſeated on a little gulph at the mouth of 
the river Nider, is the only metropolitan fee in Nor- 
way ; and carries on a confiderable trade in maſts, 
deals, tar, copper, and iron. Leetſtrand, Stronden, 
Scoerdale, Opdal, Romidael, and Solendael, are like- 
wiſe places of ſome traffic. The northern divifiou of 
Drontheim, called the /ub-government of Salt:n, com- 
prehends the town of Melanger and Scheen, The 
province of Wardhus, extending to the North Cape, 
and including the iflands, is divided into two parts ; 
namely, Finmark and Norwegian Lapland. The chief 
town, which is very inconſiderable, ſtands upon an 
iſland called Ward, trom whence the place and the 
gs any derive their name. The province of Ba- 

us, though now yielded to the Swedes, is reckon- 
ed part of Norway, being a narrow track of land, 
about go miles in length, lying on the coaſt of the 


Categate. 

The great chain of Norway mountains, running 
from north to ſouth, called indifferently Rudfli!, Sude- 
field, Skarsfield, and Scoreberg, is known in different 
parts by other appellations ; uch as Det, Lams- 
field, Sagnefield, Filefieid, Halugſieid, Hardangerfiel?, 
N Byglefie/d, Hicl:fiild and Hangfied. The 

eight and breadth of this extenſive chain likewiſe 
vary in different parts. To paſs the mountain Har- 
danger, a man mult travel about 70 Englith miles, 
whereas Filefield may be about 5o over. This laſt 
riſes about two miles and a halt in perpendicular 
height; but Dofrefield is counted the higheit moun- 
tain of Norway, if not of Europe. The river Drivane 
winds along the fide of it in a ſerpentine courſe, ſo as 
to be met nine times by thoſe who travel the winter- 
road to the other fide of the chain. The bridges are 
thrown over roaring cataracts, and but inditferently 
faſtened to the Reep rocks on either ſide; ſo that the 
whole exhibits a very dreadful appearance, ſufficient 
to deter the traveller from hazacding ſuch a dangerous 
paſſage; for which reaſon, people 8 chooſe 
the road over Filefield, which is much more tedious. 
This, however, is the poſt-road uled by the king's 
carriages, The way is diſtinguiſhed by poits fixed at 
the diſtance of 200 paces from each other, that, in 
ſnowy or dark weather, the traveller may not be be- 
P wildered. 
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Norway. wildered. For the convenience of reſting and refreſh- inconveniences, They admit of little arable ground: Norwy, 
ing, there are two mountain · ſtoves or houſes maintain - they render the country in ſome parts impaſſable, and —>— 


ed on Filefield, as well as upen other mountains, at the 
expence of the public, and furniſhed with fire, 3 
and kitchen-utentils. Nothing can be more diſmal 
and dreary than theſe mountains covered with eternal 
ſnow, where neither houſe, tree, nor living creature is 
to be ſeen, but here and there a ſolitary rein-deer, and 
perchance a few wandering Laplanders. 

In travelling from Sweden to Nordenhelds, there is 
only one way of avoiding this chain of mountains; 
and that is, where it is interrupted by a long deep val- 
ley, extending from Romſdale to Gulbrandſdale. In 
the year 1612, a body of 1000 Scots, commanded by 
Sinclair, aad ſent over as auxiliaries, to the Swedes, 
were put to the ſword in this defile, by the peaſants 
of Guldbrand, who never give quarter. 

Beſides this chain, there is a great number of de- 
tached mountains over all the country, that form val- 
leys and ridges, inhabited by the peaſants. Some of 
theſe are of incredible height, and others exhibit very 
remarkable appearances. In failing up Joering Creek 
on the left hand, the ſight is aſtoniſhed with a groupe 
of mountains, reſembling the proſpect of a city, with 
old Gothic towers and edifices. In the pariſh of Oer- 
kong is the high mountain Skopſhorn, the top of 
which repreſents the figure of a fortification, with re- 
gular walls and baſtions. In the diſtrict of Hilgeland 
appears a very high range of mountains, with ſeven 
pinnacles or creſts, known by the appellation of the 
Scven Siſt:rs, diſcernible a great way off at ſea. To 
the ſouthward of this range, though in the ſame dif 
trict, riſes the famous mountain Terghatten, ſo called 
becauſe the ſummit reſembles a man's head with a hat 
on, under which appears a ſingle eye, formed by an 
aperture through the mountain, 1 50 ells high, and 3000 
ells in length. The ſun may be ſeen through this 
ſurpriſing cavity, which is paſſable by the foot of tra- 
vellers. On the top of the mountain we find a reſer- 
voir of water, as large as a moderate fiſh-pond: in the 
lower part is a cavern, through which a line 400 fa- 
thoms in length, being let down, did not reach the 
bottom. At Herroe in Sus dmoer is another cavern 
called Dolſteen, ſuppoſed to reach under the ſea to 
Scotland ; which, however, is no more than an idle 
tradition. In the year 1750, two clergymen entered 
this ſubterranean cavity, aud proceeded a c: nfiderable 
way, until they heard the ſea daſhing over their heads: 
the paſſage was as wide and high as an ordinary 
church, the ſides perpendicular, and the roof vaulted. 
They deſcended one flight of natural airs ; but arriv- 
ing at another, they were afraid to penetrate farther : 
they had gone ſo far, however that two candles were 
conſumed in their progreſs and return. A cavern of 
a very curious ratwe, ſerving as a conduit to a ſtream 
of water, penetrates through the ſides of the moun- 
tain Limur. In the diſtri of Rake, in the neighbour- 
hood of Frederickſhall, are three cavities in a rock; 
one of which is ſo deep, that a ſmall ſtone dropped 
down, does not reach the bottom in leſs than two mi- 
nutes; and then the ſound it produces is pleaſant and 
melodious, not unlike the ſound of a bell. 

Ihe vaſt mountains and rugged rocks that deform 
the face of this country are productive of numberleſs 


that both have periſhed, 


every where difficult to travellers ; they afford ſhelter 
to wild beaſts, which come from their lurking holes, 
and make terrible havock among the flocks of cattle : 
they expoſe the ſheep and goats, as well as the pea- 
ſant, to daily accidents of falling over precipices: they 
occaſion ſudden torrents, and falls of ſnow, which de- 
ſcend with incredible impetuoſity, and often ſweep 

away the labours of the huſbandman; and they are ſub- 
je to dreadful diſrupticns, by which huge rocks are 
rent from their ſides, and, hurling down, overwhelm 
the plains below with inevitable ruin. The peaſants 
trequently build their houſes on the edge of a ſteep 
precipice, to which they mult climb by ladders, at the 
hazard of their lives; and when a perfon dies, the 
corpſe mult be let down with ropes, before it can be 
laid in the coffin. In winter the mail is often drawn 
up the ſides of ſteep mountains, Even in the king's 
road, travellers are expoſed to the frequent riſks of 
falling over thoſe dreadtul rocks ; for they are obliged 
to — over narrow pathways, without rails or riſing 
on the ſides, either ſhored up with rotten poſts, or 
ſuſpended by iron bolts faſtened in the mountains. 
In the narrow paſs of Naeroe is a remarkable way of 
this kind, which above 600 years ago, the famous 
king Surre cauſed to be made for 2 paſſage of his 
cavalry; and even this would have been found impaſ- 
ſable by any other horſes than thoſe of Norway, which 
are uſed to climb the rocks like goats. Another very 
d.fficult and dangerous road is that betwixt Shogſtadt 
and Vang in Volders, along the fide of a ſteep moun- 
tain, in tome places {o narrow, that if two travellers 
on horſeback thould meet in the night, they would 
find it impracticable either to paſs each other, or turn 
back. In ſuch a caſe their lives could not be ſaved, 
unleſs one of them ſhould alight, and throw his horſe 
headlong into the lake below, and then cling to the 
rock, until the other could. paſs. When a theep or 
gout makes a falſe itep to the projedtion of a rock 

om whence it can neither aſcend nor deſcend, the 

owner hazards his own lite to preſerve that of the ani- 
mal. He directs himſelf to be lowered down from the 
top of the mountain, ſitting on a croſs ſtick, tied to 
the end of a long rope; and when he arrives at the 
place where the creature ſtands, he faſtens it to the 
ſame cord, and it is drawn up with himſelf. Perhbavs 
the other end of the rope is held by one perſon only ; 
and there are ſome inſtances in which the aſſiſtant has 
been dragged down by the weight of his friend, ſo 
When either man or bealt 
has had the misfortune to fall over very high precipices, 
they have not only been ſuffocated by the repercuſſion of 
the air, but their bodies have been always burſt before 
they reached the ground. Sometimes entire creſts of 
rocks, many fathoms in length and breadth, have 
fallen down at once, creating ſuch a violent agitation 
of the air, as ſeemed a prelude to the world's diſſolu- 
tion. At Steenbroe in Laerdale, a ſtupendous maſs, 
larger than any caſtle in the univerſe, appears to have 
been ſevered and tumbled trom the mountain in large, 
ſharp, and ragged fragments, through which the river 
roars with hideous bellowing. In the year 1731, a 
promontary on Sundmoer, called Rammersficld, that 
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Norway. hung over Nordal Creek, ſuddenly gave way, and 
— plunged into the water; which ſwelled to ſuch a de- 


e, that the church of Strand, though half a league 
on the other fide of the bank, was overflowed : the 
creek, however, was not filled up ; on the contrary the 
fiſhermen declare they find no difference in the depth, 
which is ſaid to exceed goo tathoms. 

The remarkable rivers of Norway are theſe: The 
Nied, iſſuing from Tydalen, on the borders of Swe- 
den, runs weſtward into the lake Selboe; and after- 
wards, turning to the northward, paſſes by the city of 
Dromheim, to which it anciently gave the name of 
Nideros and Nidrofia : Sule Ely, that deſcending from 
Sulefield, runs with a rapid courſe through Nordale 
into the ſea; Gulen, which riſes near Sfarsfield in the 
north; and running 20 leagues weſtward, throngh 
Aalen, Hlotaalen, Storen, and Melhuus, diſcharges it- 
ſelf into the ſea, about a league to the weſt of Dron- 
theim. In the year 1344, this river buried itſelf under 
ground: from whence it again burſts forth with ſuch 
violence, that the earth and tone thrown up by the 
eruption filled the valley, and formed a dam ; which, 
however, was ſoon broken and waſhed away by the 
force of the water. Divers churches, 48 farm-houſes, 
with 250 perſons, were deſtroyed on this occaſion. Ot- 
teroen, a large river, taking its riſe from the moun- 
tain Adge, runs about 30 leagues through Seeterdale 
and Efie, and diſembogues itſelf into the catara& of 
Wiland. The river Syre riſes near the mountain Lang, 
and winds its courſe through the vale of Syre, into 
the lake of Lunde in the dioceſe of Chriſtianſand; 
thence it continnes its way to the ſea, into which it 
diſcharges itſelf through a narrow ſtrait formed by 
two rocks, This contraction augments its impetuo- 
ſity, ſo that it ſhoots like an arrow into the tea, in 
which it produces a very great agitation. Nid and 
Sheen are two conſiderable rivers, iſſuing out of Tille- 
mark. Their water-falls have been diverted, with in- 
finite labour, by canals and paſſages cut through the 
rocks, for the convenience of floating down the tim- 
ber. Tyrefiord, or Dramme, is in the neighbour- 
hood of Honifoſſe, joined by two rivers from Oedale 
and Hadeland, and diſembogues itſelf into the ſea near 
Bragneſs. Loven riſes in the higheſt part of Numme- 
dal, and runs through Conſberg to the fea near Laur- 
wig. Glaamen is the largeſt river of Norway, diſtin- 
guiſhed by the name of Stor- Elvin, or the great river. 
It derives its origin from the mountain Dotre, from 
whence it winds all along the plains of Oſterdale and 
Soloe; then joins the Vorme, another conſiderable ri- 
ver riſing out of Mioes and Guldbrandſdale. Theſe 
being joined, traverſe the lake Oeyeren ; and thence 
iſſuing, run on to Sarp near Frederickſtadt. 

Norway abounds with freſh-water lakes ; the prin- 
cipal of which are, Ryſvand m Nordland, Snaaſen, 
Selboe, the Greater and Leſſer Mioes, Slirevand, 
Sperdille, Rand, Veſtin, Saren, Modum, Lund. Nor- 
foe, Huidſoe, Fariſvand, and Oeyevand: all theſe 
are well ſtocked with fiſh, and navigable for large 
veſſels. Wars have been formerly carried on upon 
theſe inland ſeas; in ſome of which are ſmall floating 
lands, or parcels of earth, with trees on them, ſepa- 
rated from the main land, and probably preſerved in 
compa maſſes by the roots of trees, ſhrubs, and graſs, 
interwoven in the ſoil. In the year 1702, the family- 
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ſeat of Borge, near Frederickſtadt, being a noble Norway, 
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edifice, with lofty towers and battlements, ſu ddenly 
ſunk into an abyſs 100 fathoms deep, which was in- 
ſtantaneouſly filled by a piece of water zoo ells in 
length and about half as broad. Fourteen perſons, 
with 200 head cf cattle, periſhed in this cataſtrophe, 
which was occaſioned by the river Glaamen precipita- 
ting itfelf down a water-fall rear Sarp, and under. 
mining the foundation. Of all the water-falls in 
Norway this of Sarp is the moſt dangerous for its 
height and rapidity. The current drives 17 miles; 
and roars with ſach violence, that the water, being 
daſhed and comminuted among the rocks, riſes in 
the form of rain, where a beautiful rainbow may be 
always ſeen when the ſun ſhines, In ancient times 
this catarat was made ule of for the execution of 


traitors and other malefactors; they were thrown 


down alive, that they might be daſh:d in pieces on 
the points of rocks, and die in a dreadful commotion, 
analogous to thoſe they had endeavoured to excite in 
the community. 

Great part of Norway is covered with foreſts of 
wood, which conſtitute the principal article of com- 
merce in this country. "They chiefly conſiſt of fir and 
pine, for which great ſums are received from foreigners, 
who export an immenſe number of maſts, beams, 
planks, and boards. Beſides, an incredible quantity is 
conſumed at home, in building houſes, ſhips, bridges, 
piles, moles, and fences; over and above the vaſt 
demand for charcoal to the foundaries, and fuel for 
domeſtic uſes. Nay, in ſome places, the trees are 
felled for no other purpoſe but to clear the ground, 
and to be burned into aſhes for manure. A good 
quantity of timber is yearly exported to Scotland and 
Spain; but this is inconſiderable when compared to 
the vaſt exports from Drammen, Frederickſhall or 
Frederickſtadt, Chriſtiania, Skeen, Arendal, Chriſtian - 
ſand, - Chriſtian's-bay, and Drontheim. The maſts 
and large beams are floated down the rivers, and the 
reſt is divided into boards at ſaw-mills. Theſe works 
ſupply a vaſt number of families with a comfortable 
ſubſiſtence. A tenth. part of all ſawed timber be- 
longs to his Daniſh majeſty, and makes a conſiderable 
branch of his revenue. The foreſts in Norway are ſo 
vaſt and thick, that the people ſeem to think there 
can never be a ſcarcity of wood, eſpecially as the foil 
is peculiarly adapted for the production of timber: 
they therefore deſtroy it with a waſteful hand; inſo- 
much that more wood rots in Norway than is burned 
in the whole kingdom of Denmark. The beſt timber 

ows in the provinces of Saltan, Helleland, Romſ- 
dale, Guldbrandſdale, Oſterdale, Soloe, Valders, 
Hallingdale, Sognifiord, Tellemark, and the lordſhip 
of Nedene. 

The elimate of Norway is very different in different 
parts of the kingdom. At Bergen the winter is ſo 
moderate, that the ſeas are always open and practi- 
cable both to mariners and fiſhermen, except in 
creeks and bays, that reach far up into the country 
towards Filefield, when the keen north eaſt wind 
blows from the land. On the eaſt fide of Norway 
from the frontiers of Sweden to Filefield, the cold 
generally ſets in about the middle of October with 
great ſeverity, and laſts till the middle of April; du- 
ring which interval the waters are frozen to a very 
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covered with ſnow. In the year 1719, 7500 Swedes, 
who intended to attack Drontheim, perithed in the 
ſnow on the mountain of Ruden or Tydel. which ſe- 
parates Jempteland in Sweden from the dioceſe of 
Drontheim. A company of 200 Norwegian fledge- 
men under major Emahus, found them all frozen to 
death on the ridge of the mountain, where they bad 
been ſurpriſed by a ſtorm accompanied with ſnow, 
hail, and extreme cold. Some of theſe unhappy vic- 
tims appeared ſitting, ſome lying, and others kneeling 
in a polture of praying. 'They had cut in pieces their 
muſkets, and burned the little wood they afforded. 
The generals Labarre and Zoega loſt their lives; and 
of the whole corps, conſiſting originally of 10, oco, no 
more than 2500 ſurvived this dreadful cataſtrophe. 
The cold is ſtill more intenſe in that part of Nor- 


way called Finmark, ſituated in the frigid zone near 


the polar circle, But it the winter is generally cold, 
the ſummer is oſten exceſſively hot, in Ncerway. The 
rays of the ſun are teverberated from the ſides of the 
mountains ſo as to render the weather cloſe and ſultry 
in the valleys; beſides, the ſun's abſence below the 

horizon is ſo ſhort, that the atmoſphere and moun- 
_ tains have not time to cool. The heat is ſo great that 
vegetation is remarkably quick. Barley is ſown, 
grows, ripens, and is reaped, in the ſpace of fix weeks 
or two months —The longeſt day at Bergen conſiſts 
of 19 hours; the ſun riſing at halt an hour alter two, 
and ſetting an half an hour after nine. The ſhorteſt 
day dees not exceed fix hours; for the ſun riſes at nine 
in the morning, and ſets at three in the afternoon. 
In the beginning of the year the daylight increaſes 
with remarkable celerity ; and at the approach of 
winter, decreaſes in the ſame proportion. In ſum- 
mer one may read and write at midnight by the light 
of the ſky. Chriſtian V. while he reſided at Dron- 
theim, uſed to ſup at midnight without candles. In 
the diſtrict of Tromſen, at the extremity of Norway, 
the ſun is continually in view at midſummer. It is 
ſcen to circulate day and night round the north pole, 
contracting its orbit, and then gradually 3 it, 
until at length it leaves the horizon. In the depth of 
winter, theretore, it is for ſome weeks inviſible; and 
all the light perceived at noon is à faint glimmering 
ſor about an hour and an halt, proceeding from the 
reflection of the ſun's rays from the higheſt mountains. 
But the inhabitants of thele provinces are ſupplied 
with other lights that enable — to follow their em- 
ployments in the open air. The ſky being generally 
ſerene, the moonſhine is remarkably bright, and, be- 
ing reflected from the mountains, illuminates the 
valleys. They are alſo aſſiſted by the Aurora Bo- 
realis, which is very frequent in the northern parts of 
Europe. 

The air of Norway is generally pure and ſalubrious. 
On the ſea-coalts, indeed, it is rendered moiſt by va- 
pours and exhalations: but in the midland parts of the 
countiy, towards the mountains, the climate is ſo dry, 
that meal may be kept for many years without being 
worm. eaten or damaged in the leaſt. The inhabitants 
have no idea of ſickneſs, except what is occaſioned b 
exceſſes. It is ſaid, that in the vale of Guldbrand the 
inhabitants live to ſuch extreme old age, that they 
become weary of life, and cauſe themſelves to be re- 
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moved to a leſs ſalubrious climate, wLereby they may Norway, 
In conſumptions, —— 


have a chance of dying the ſooner. 
however, the moilt air on che ſea ſide is ſound to be 
moſt agreeable to the lungs in reſpiration, Norway, 
being a mountainous country interſeted by creeks; 
abounding with Jakes, rivers, and ſnow, muſt be ſub- 
jet to frequent rains ; and from ſudden thav's the 
inhabitants are ſometimes expoſed to terrible diſaſters. 
Vaſt maſles of ſnow falling from precipices, over- 
whelm men, cattle, boats, houſes, nay, even whole 
villages. About two centuries ago, a whole parith was 
covered and deſtroyed by an immenſe maſs of ſnow ; 
and ſeveral domeſtic utenſils, as ſciſſars, knives, and 
batons, have been at different times brought to light 
by a rivulet that runs under the ſnow, which has been 
gradually hardened and increaſed by repeated froſts 
and annual acceſſions. 

The winds that chiefly prevail on the weſtern coaſt 
are thoſe that blow from the ſouth ; whereas, on the 
other ſide ot Filefield, the winds that produce and 
continue the hard froſts are always notherly. In the 
ſummer, there is a kind of regular trade-wird on the 
coalt of Bergen. In the forenoon the ſea begins to 
be cooled with a weſterly breeze, which continues till 
midnight. Then the land breeze begins from the eaſt; 
and blows till about ten in the morning. Ihe coaſt 
is likewiſe ſubject to ſudden ſqualls and ſtorms. Hur- 
ricanes ſometimes riſe at ſea; and in theſe latitudes 
the phenomenon called a wer peu is not uncommon. 
Oue of theſe in the neighbourhoud ot Ferro is faid to 
have ſucked up with the water ſome laſts of herrings, 
which were afterwards dropped on Kolter, a mountain 
1200 leet high. | 

The freſh-water of Norway is not very light or 
pure; but on the contrary is generally turbid, and 
depolits a ſediment of adventitious matter, being ſome- 
times impregnated with ochre, and particles of iron, 
Nevertheleſs it is agreeable to the taſte, and remark- 
ably ſalubrious; as appears from the good health of the 
common people, who drink little or no other liquor. 

The ſoil of Norway varies in different places ac- 
cordirg to the ſituation of rock or valley. The moun- 
tains here, as in every other country, are bare and 
barren ; but the earth waſhed down from them by 
the rain enriches and fertilizes the valleys. In theſe 
the ſoil generally conſiſts of black mould, ſand, loam, 
chalk, and gravel, lying over one another in unequal 
{trata, and ſometimes in three or four ſucceſſions; the 
mould that lies uppermoſt is very fine and mellow, 
and fit to nouriſh all ſorts of vegetables. There is 
alſo clay found in different parts of this kingdom, of 
which the inhabitants begin to make earthen ware; 
but bricks and tiles are not uſed in building. The 
face of the country is in many places deformed by 
large ſwamps and marſhes, very dangerous to the 
traveller. Near Leeſoe in the dioceſe of Chriſtianſand, 
a wooden cauſeway is extended near a mile over a 
morals; and if a horſe or any other animal ſhould make 
a falſe ſtep, he will ſmk at once into the abyſs, never 
to riſe again. 

In a cold country like Norway, roughened with 


rocks and mountains, interſperſed with bogs, and co- 


vered with toreſts, we cannot expect to find agriculture 
in perfection. The ploughed lands, in reſpe to monn- 
tains, woods, meadows, and waſtes, do not exceed 
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Norway. the proportion of 1 to 80; ſo that the whole coun- 
w— try does not produce corn to maintain above hait the 


number of its inhabitants. The peaſants are diſcou- 
raged from the practice of huſbandry by the frequency 
of accidents that ſeem peculiar to the climate. Even 
in the fruitful provinces of Guldbrandſdale, Oeſter- 
dale, and Soloer, as well as in other places, when the 
corn appears in the moſt flouriſhing condition, the 
whole +46 of the harveſt is ſometimes deltroyed in 
- one night by ſudden froſt that nips the blade and 
extinguiſhes the vegetation. The kingdom is m-: re- 
over viſited by ſome unfavourable years, in which the 
ſun ſeemsto have loft his genial power; the vegetables 
are ſtunted; the trees bud and bloom, yet bee no 
fruit; and, the grain, though it riſes, will yet pro- 
duce nothing but empty ears and ſtraw. This cala- 
mity, however, rarely occurs ; and in general the cul- 
tivated parts cf Norway yield plentiful crops of ex- 
cellent rye, barley, and oats. The mott fruitful pro- 
vinces are Nordland, Inderbarre, and Numedale, in 
tte dioceſe of Drontheim ; Sognifiord and Vaas, in 
that of Bergen; Jedderen, Ryefylik, Raabygdelag, 
and the lordſhip of Nedenes, in the dioceſe of Chriſti- 
anſand ; HedematZ ia tne dioceſe of Aggerhuis ; Ha- 
deland, Foten, Romerige, Ringerige, and Guld- 
brandidale : theſe territories not only produce grain 
enough for their own conſumption, but likewiſe 
ſupport their neighbours, and even ſupply part of 
Sweden. Peaſe are likewiſe propagated in this coun- 
try, together with wheat, buck-wheat, hops, hemp 
ang flax, but not to any conſiderable advantage. The 
meadows are well ſtored with paſturage for ſheep and 
cattle, and the fields are productive of thoſe vegetables 
which are common in other northern countries. With- 
in theſe 30 years the people of Norway have beſtowed 
ſome attention on the culture of gardens, which in 
former times was ſo neglected, that the cities and 
towns were ſupplied with leeks, cabbage, and roots, 
from England and Holland. At preſent, however, 
the Norwegians raiſe their own culinary aud garden 
roots and vegetables, which thrive there as well as in 
any other country, The ſcurvy being a diſeaſe that 
prevails along the ſea-coalt, Nature has ſcattered upon 
it a variety of herbs efficacious in the cure of that diſ- 
temper; ſuch as angelica, roſe-wort, gentian, creſſes, 
trefoil, ſorrel, ſcurvy-graſs, and a plant called erich 
graſs that grows in great plenty on the iſlands of 

orthland: from whence the pecple of the continent 
fetch away boat-loads of it, to be preſerved in barre!s 
as a ſuccedaneum for cabbage. There are alſo a few 
noxious vegetables little known in any country but 
Norway. In Guldbrandſdale is a ſpecies of graſs called 
ſelfnape; the root of which is ſo poiſonous, that any 
beaſt which eats of it dies immediately, the belly 
burſting ; nay, the carniverous fowls that prey upon 
the carcaſe of the beaſt meet with the ſame fate; chil- 
dren have been more than once poiſoned by this root, 
which nevertheleſs is ſometimes uſed externally as an 
amulet for arthritic diſorders. Another vegetable per- 
nicious to the cattle is the Gramen gſifragum Nor- 
wegienſe, which is ſzid to molliſy the bones of the 
cattle which feed upon it. Among the noxious plants 
of Norway we may allo reckon the igle-graſs, fatal 
to ſheep and goats; the tour-graſs, which affects 
horſes and cows with a ſort of lethargy ; and the plant 
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torboe, cr hiſte-ſpring, which produces nearly the Norway, 
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ſame effect on horſes, but is not at al! prejudicial to 
cows, ſheep, or any ruminating animals. The herb 
turte, not unlike angelica, operates nearly in the ſame 
manner; yet the bears are ſaid to feed upon it with 
peculiar reliſh ; and when their hair begins to fall off 
by feeding upon this plant, they cure themſelves by 
eating the fleſh of animals. 

The common fruit-trees thrive tolerably well in 
Norway, the inhabitants of which have plenty of 
cherries, apples, and pears, 8 me kinds of plums at- 
tain maturity ; which is ſeldom the caſe with grapes, 
apricots and peaches» But even the apples and pears 
that ripen here are ſummer fruit; that which grows 
till the winter ſeldom coming to perfection. Great 
variety of agreeable berries are produced in different 
parts of this kingdom; ſuch as the nagebar, a kind 
of ſloes; an inſuſion of which in wine makes a pleuſant 
covling liquor; juniper berries, currants r-d ard white, 
ſoelbar or ſun berries, raſpberries, gooſeberries, blach- 
berries, ſtrawberries, &c. with many other ſpecie; 
that ſeem to be natives of Norway and Sweden, 
Among thoſe are the tranzbar, the produce of the 
myrtillus repens, red and auſlere, found in the ſ-ring 
in perfection under me ſnow, 2nd much reliſhed 
by the reinderr; crakebeer, reſembling bilberrier, 
deemed a powerful antiſcorbutic; agerbeer, larger and 
blacker than bilberries, of a pleaſant acid, ripened by 
cold, and uſed as cherrics for an inſuſion in vine; 
and finally tyite-beer, a red pleaſant berry growing on 
a ſhort ſtem, with leaves like thoſe of box: they are 
plucked off by handfuls, and ſent to Denmark to be 
preſerved for the table, where they are eaten by way 
of deſſert. 

Of the trees that grow wild in Norway, the prin- 
cipal are the fir and the pine. The firſt yield an an- 
nual revenue of 1,000,0c0 of rix-dollars, if we include 
the advantages reſulting from the ſaw-raills and the 
maſts ; one ot which laſt has been known to ſell for 200 
rix-dollars- The red fir-tree, which grows on the moun- 
tains, is ſo rich in turpentine as to be almoſt incorrupti- 
ble. Some of the houſes belonging to the Norway peu- 
ſants, built of this timber, are ſuppoſed to be above 400 
years ſtanding. In Guldbrandſdale the houſe is ſtill to 
be ſeen ſanding in which king Olaf lodged five nights, 
above 700 years ago, when he travelled round the 
kingdom to convert the people to the Chriſtian faith. 
Even 100 years after the trunk of the fir-tree has 
been cut down, the peaſants burn the roots for tar, 
which is a very profitable commodity. In the fens, 
the reſin of the fir-tree, is by nature transformed into 
a ſubſtance which may be called Norway fankincenſec. 
The buds or pine-apples of this tree, boiled in ſtale 
beer, make an excellent medicine for the ſcurvy ; leſs 
unpleaſant to the taſte, though as efhcacious, as tar- 
water. The pine-tree is more tall and beautiful than 
the fir, though inferior to it in ſtrength and quality : 
for which reaſon the planks of it are ſold at an inferior 
price, and the peaſants waſte it without remorſe. 
Norway likewiſe produces ſome foreſts of oak, which 
is found to be excellent for ſhip- building. Here alto 
grow plenty of of em- trees; the bark of which, being 
powdered, is boiled up with other food to ſatten hogs, 
and even mixed by the pcor among their meal: allo 
the aſh, from which the peaſants diſtil a balſam uſed in 
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Norway, certain diſorders, and which is uſed both externally country copper-mines have been diſcovered ,- but the Norway, 
——— and internally, Many other trees flouriſh in this principal, and perhaps the richeſt in all Europe, is ai 
country, an enumeration of which would prove too Roraas, about 100 wp miles from Drontheim. 
tedious, Hazels grow here in ſuch abundance, that This work yields annually about 1100 ſhip-· pounds of 
100 tons of the nuts are annually exported from Bergen pure copper : , the founderies belonging to it conſume 
alone, | * yearly about 14,000 laſts of coal, and 500 fathom- of 
A great diverſity of ſtones is found in Norway, wood. The next in importance is the copper-work 
ſome of which are of a ſurpriſing figure. Several at Lykken, about 20 miles from Drontheim. A third 
mountains conſiſt chiefly of a brown pebble, which mine is carried on at Iudſet, or Quickne, at the diſ- 
decays with age; nay, it ſometimes diſſolves, and tance of 3o miles from the ſame place; and here they 
drops into the ſea, and the cement being thus looſen- precipitate the copper from its menſtruum, by means 
ed, a terrible diſi uption enſues. In ſome places th: of iron, There is a fourth copper -work at Silboe, 
grey and black pebbles are intermixed with iron, cop- about zo miles diſtant from Drontheim, though the 
per, lead, ſilver, and gold. The ground in certain di- leaſt conſiderable of the four. Other copper-mines 
ſtricts is covered with the fragments of rocks that of leſs note are worked in different parts of the king- 
have been precipitated from the ſummits of mountains, dom. Iron is ſtill in greater plenty, and was the firſt 
and broken by their fall into innumerable ſhivers. Be- metal wrought in this country. Many hundred thou- 
tween 20 and 30 years ago, in the neighbourhood of ſand quintals are annually exported, _ in bars, 
Bergen, a man was ſuddenly overwhelmed with ſuch and part of it in ſtoves, pots, kettles, and cannon : 
a maſs, which formed a kind of vault around him. In the national profit 3 this metal is eſtimated 
this dreadful tomb he remained alive for ſeveral weeks. at 300,000 rix dollars, ere is a ſpecies called moor- 
By his loud cries the place of his confinement was iron, found in large lumps among the moraſſes : of 
diſcovered: but it was found impoſlible to remove the this the peaſants make their own domeſtic tools and 
huge ſtones by which he was incloſed. All that his utenſils, ſuch as knives, ſcythes, and axes. The lead 
{riends could do for him was, to lower down meat and found mixed in the filver-ore is an article of ſmall im- 
drink through ſome crevices; but, at length the ſtones portance in Norway ; yet ſome mines of this metal 
fell in, and cruſhed him to death. -=_ have been lately opened in the diſtrict of Soloer by 
In Norway are inexhauſtible quarries of excellent the proprietors of the copper work of Oudal. A vi- 
marble, black, white, blue, grey, and variegated ; to- triol-work has been begun near Kongſberg: the mines 
ether with ſome detached pieces of alabaſter, ſeveral yield great plenty of ſulphur z which, however, the 
Finds of ſpar, chalk- ſtone, cement-ſtone, ſand-ſtone, Norwegians will not take the trouble to melt and de- 
mill-ſtone, baking-ſtone, ſlate, talc, magnets; and ſwine- purate, becauſe immenſe quantities are found at a 
ſtone, a production natural to Norway and Sweden, cheaper rate in the iſland of Iceland. Alum is found 
of a brown colour, fetid ſmell, in texture reſembling between the ſlate Jakes near Chriſtiana in ſuch plenty, 
cryſtal, and deriving its name from a ſuppoſed efficacy that works have been ſet up for refining this mineral, 
in curing a diſtemper incident to ſwine. Here alſo is though they have not yet brought it to any degree of 
f und the amianthus or ſtone-flax, of which incom- tranſparency, His Daniſh majeſty has eſtabliſhed ſalt- 
buſtible cloth may be made. Norway, however, af. works in the peninſula of Valoe, about fix Engliſh 
fords no flints, but plenty of pyrites or quartz, beau- miles from babes where this mineral is extracted 
tiſul cryſtals, 2 amethyſts, 1 thunder- in large quantities from the ſea-water. 
ſtones, and eagle-ſtones. Gold has formerly been Beſides the animals common to other countries, 
found in a ſmall quantity in the dioceſe of Chriſtian- Norway is ſaid to contain many of the uncommon and 
ſand, and coined into ducats. There is at preſent dubious kind; ſach as the kraken, mermaid, ſea-ſer- 
a very conſiderable filver-mine wrought at Kongſberg pent, &c. See theſe articles. % 6 
on the account and at the riſk of his Daniſh majeſty : the Many Daniſh, Engliſh, Scotch, Dutch, and Ger- 
ore is ſurpriſingly rich, but interrupted in ſuch a man- man, families have now ſettled in Norway; and indeed 
ner, that the vein is often loſt. Many maſſes of pure form no inconſiderable part of the trading people: 
ſilver have been found; and, among the reſt, one piece but the original inhabitants are the deſcendants ot 
weighing 560 pound, preſerved in the royal muſeum thoſe ferocious Normanni, who haraſſed almoſt all the 
at Copenhagen. Such is the richneſs of theſe mines, coaſts of Europe with piratical armaments in the Sch, 
that the annual produce amounts in value to a ton and gth, and 1oth centuries. 
an half in gold. About 5000 people are daily em- Our firſt certain knowledge of the inhabitants of 
ployed, and earn their ſubſiſtence, in thoſe ſtupendous this country (ſays Pennant f) was from the deſola- + Ard. 
works (4). Other ſilver- mines are proſecuted at Jarlſ- tion they brought on the ſouthern nations by their Zool. 
berg, but not to the ſame advantage; and here the ore piratical invaſions. Their country had before that 
is mixed with lead ard copper. In many parts of this period the name of Nortmannaland, and the inhubi- 
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(a) Mr Coxe tells us, that he viſited thoſe mines. They formerly, he ſays, produced annually L. 70. ooo, 
but at preſent yield little more than L. 50, 000. The expences generally exceed the profits; and government 
gains only by the number of miners employed. The mines of coba't, and, the preparation of Pruſſian blue, 
are much more productive. The latter goes through 270 hands, and the number of men employed are 


356. It is ſuppoſed, that at this period (1793), it may produce to government a profit of L. 16.000 
a· year. 
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tants Nortmans; a title which included other adjacent 
people, Great Britain and Ireland were d b 

them in 845 z and they continued their invaſion ti 

they effected the conqueſt of England, under their 
leader Canute the great, They went up the Scine 
as far as Paris, barnt the town, and forced its weak 
monarch to purchaſe their abſence at the price ot four- 
teen thouſand marks. They plundered Spain, and at 
length carried their excurſions through the Mediter- 


ranean to Italy, and even into Sicily. They uſed nar- 


row veſlels, like their anceſtors the Sitones; and, 
beſides oars, added the improvement of two fails ; 
and victualled them with ſalted proviſions, biſcuit, 
cheeſe, and beer. Their ſhips were at firſt ſmall ; but 
in aſter ti:ues they were large enough to hold 1co or 
120 men. But the multitude of veſſels was amazing. 
The fleet of Harold Blaatand conſiſted of 700. A 
hundred thouſand of theſe ſavages have at once 
ſailed from Scandinavia, ſo juſtly ſtyled MH ina gentium, 
aut ceris velut vagina naitonum. Probably neceſſity, 
more than ambition, cauſed them to diſcharge their 
country of its exuberant numbers. Multitudes were 
deſtroyed; but multitudes remained, and peopled more 
favourable climates. 

Their king, Olaus, was a convert to Chriſtianity in 
994 ; Bernard an Engliſhman had the honour cf bap- 


tizing him, when Olaus happpened to touch at one of 


the Scilly iſlands. He plundered with great ſpirit du- 
ring ſeveral years; and in 1006 received the crown cf 
martyrdom from his pagan ſubjects. But religious 
zeal firſt gave the reſt of Europe a knowledge of their 
country and the ſweets of its commerce. The Hanſe 
towns poured in their miſſionaries, and reaped a tem- 
poral harveſt. By the year 1204, tte merchants ob- 
tained from the wiſe price Suer every encouragement 
to commerce ; and by that means introduced wealth 
and civilization into his barren kingdom. England 
by every method cherifhed the advantages reſulting 
from an intercourſe with Norway, and Bergen was the 
emporium. Henry III. in 1217, ent.red into a league 
with its monarch Haquin ; by which both princes ſti- 
pulated for free acceſs for their ſubjects into their re- 
ſpective kingdoms, free trade, and ſecurity to their 
perſons. In 1269, Henry entcred into another treaty 
with Magnus; in which it was agreed, that no goods 
ſhould be exported from either kingdom except they 
had been paid for; and there is, beſides, a humane 
proviſion on both ſides, for the fecurity of the perſons 
and effects ot the ſubjects who ſhould ſuffer] ſhipwreck 
on their ſeveral caſts.” 

The inhabitants now ſpeak the ſame language that 
is uſed in Denmark, though their original tengue 
is the dialect now ſpoken in Iceland. They proteſs 
the Lutheran religion, under an archbiſhop ' eſtabliſh- 
ed at Drontheim, with four ſuffragans ; namely ot 
Bergen, Staffenger, Hammer, and Chriſtiana. By 
the union of Calmar, the two kingdoms ot Norway 
and Denmark were nnited under one monarch ; and 
then the people of both nations enjoyed conſiderable 
Privileges: but the Daniſh government ſoon became 
abſolute; and Nor way was ruled deſpotically by a vice- 
roy, V ho reſided in the capital, and preſided in the ſu- 
preme court, to which appeals were made from the ſub- 
ordinate courts of judicature, A great change has, 
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however, taken place ſince the preſent amiable and ac- Norway. 
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compliſhed prince of Denmai k had part of the govern- 

ment, and more may be expected trom his virtue and 

pn ug when the power ſhall come wholly ii to his own 
ands. 

The Norwegians are generally well-formed, ta'l, 
ſturdy, and robuſt, brave, hardy, honeſt, hoſpitable, 
and ingenious ; yet ſavage, raſh, quarrelſome, and liti- 
ws: The ſame character will nearly ſuit the inha- 

itants of every mountainous ccuntry in the northern 
climates. Their women are well -thaped, tall, comely, 
remarkably ſair, and obliging. The ncbility of Nor- 
way have been chiefly removed by the kings of Den- 
mark, in order to prevent faction and oppoſition to 
the court; or are long ago degenerated into the rank 
ot peaſants: ſome families, however, have been lately 
raiſed to that dignity. Every freeholder in Norway 
enjoys the right of primogeniture and power of re- 
demption; and it is very uſual to ſce a peaſant inha- 
biting the ſame houſe which had been poſſeſſed 400 
years by his anceſtors. The odels gads, or freehold, 
cannot be alienated by ſale or otherwiſe from the 
right heir, called odels-mand : if he is not able to te- 
deem the eſtate, he declares his incapacity every 10th 
year at the ſeſſions; and if he, or his heirs to the third 
generation, ſhould acquire wealth enough for that 
purpoſe, the poſſeſſor pro lempore mult reſign his poſ- 
ſeſſion. 

The mountaineers acquire ſurpriſing ſtrength and 
dexterity by hard living, cold, laborious exerciſe, 
climbing rocks, ſkating on the ſnow, and handling arms, 
which they carry from their youth to defend them- 
ſelves againſt the wild beaſts of the foreſt. Thoſe who 
dwell in the maritime parts of Norway exerciſe the 
empleyments of fiſhing and navigation, and become 
very expert mariners. | 

The peaſants of Norway never employ any han- 
dicraftsmen for neceſſaries to themſelves and fami- 
hes: they are their own hatters, ſhoemakers, tay- 
lors, tanners, weavers, carpenters, ſmiths, and join- 
ers: they are even expert at ſhip- building; and ſome 
of them make excellent viclins. But their general 
turn is for carying in wood, which they execute in a 
ſurpriſing manner with a common knife of there own 
forging. They are taught in their youth to wreſtle, 
ride, ſwim, ſkate, climb, ſhoot, and forge iron. Their 
amuſements conſiſt in making verſes, blowing the 
horn, or playing upon a kind of guitar, and the vio- 
lin : this laſt kind cf muſic they perform even at fu- 
nerals. The Norwegians have evinced their valour 
and fidelity in a thouſand. different inſtances. The 
country was always diſtracted by inteſtine quarrels, 
which raged from generation to generation. Even the 
farigers ſtand upon their pur ctilio, and challenge cne 
another to ſingle combat with their knives. On ſuch 
occaſions they houk themſelves together by their belts, 
and fight until one of them is ki.led or mortaly 
wounded. At weddings and public feaſts they diink 
to intoxication, quarrel, fight ; aud murder generally 
enſues. The very common peop'e are likewiſe pa. 
ſionate, ambitions of glory, and independence, and 
yain of their pedigree. The nobility and merchants 


ot Norway fare ſump'tuouſly ; but the peaſant lives 
with the utmoſt temperance and frugality, except at 
feſtivals > 


In time of ſcarcity, they boil, dry, and grind the 
bark of the fir tree into a kind of flour which they 
mix with cat meal: the bark of the elm tree is uſed in 
the ſame manner. In thoſe parts where a filhery is 
carried on, they knead the roes of cod with their oat- 
meal. Of theſe lait, mixed with barley-meal, they 
make haty-pudding and ſoup, enriched with a pickled 
herring or {alted mackarel. Freſh fiſh they have in 
plenty on the ſea- coaſt. They hunt and eat grouſe, 
partridge, hare, red deer, and rein. deer. They kill 
cows, theep, and goats, for their winter ſtock: theſe 
they pickle, or ſmoke, or dry for uſe, They make 
cheeſe of their milk, and a liquor called fyre of their 
ſour whey : this they commonly drink mixed with wa- 
ter; but they provide a ſtore of ſtrong ale for Chrilt- 
mas, weddings, chriſtenings, and other ente tain- 
ments. From their temperance and exerciſe, joined to 
the purity and elaſticity ot their air, they enjoy good 
health, and cften attain to a ſurpriſing degree of lon- 
gevity. Nothing is more common than to ſee a hearty 
Norwegian turned of 100, In the year 1733, four 
couples danced before his Daniſh majeſty at Fredericks- 
hall: their ages, when joined, exceeded 800 years. 
Nevertheleſs, the Norweigi-ns are ſubject to various 
diſeaſes; ſuch as the ſcab, the leproſy, the ſcurvy, 
the catarrh, the rheumatiſm, gout, and epileply. The 
dreſs of the Not way peaſants conſiſts of a wide looſe 
jacket made of coarſecloth, with waiſtcoat and breeches 
of the ſame. Their heads are covered with flapped hats, 
or caps ornamented with ribbons. They wear ſhoes 
withcut outer ſoles, and in the winter leathern buſkins. 
They have likewiſe ſnow-ſthoes and long ſkates, with 
which they travel at a great pace, either on the land 
or ice, There is a corps of ſoldiers thus accoutred, 
who can out march the {wifteſt horſes. The Norwe- 
gian peaſant never wears a neckcloth, except on ex- 
traordinary occaſions : he opens his neck and breaſt to 
the weather, and lets the ſnow beat into his boſom. 
His body is girt round with a broad leathern belt, 
adorned with braſs plates, from which depends a braſs 
chain that ſuſtains a large knife, gimlet, and other 


tackle. The women are dreſſed in cloſe laced jackets, 


having leathern girdles decorated with ornaments of 
ſilver. They likewiſe wear ſilver chains round their 
necks, to the ends of which are fixed gilt medals. 
Their caps and handkerchiets are almoſt covered with 
ſmall plates of filver, braſs, and tia, large rings, and 
buttons. A maiden bride appears with her hair plait- 
ed, and, together with her cl:thes, kung fell of ſuch 
jingling trinkets, 

The churches, public edifices, and many private 
houſes in Norway, are built of ſtone; but the people 
in general hve in wooden hou'e>, made of the trunks 
of fir ard pine-tree laid upon each other, and joined 
by mor tiſes at the c rners. "Theſe are counted more 
dry, warm, and healthy, than ſtone or brick build- 
ings. In the whole dioceſe of Bergen, one hardly 
ſecs a farm-honſe with a chimney or window: they 
are generally lighted by a ſquare hole in the top of 
the houſe, which lets in the light, and lets out the 
ſmoke. In ſamwer chis lv le is left quite open: in the 
vinter, it is covered with what is called a fau ; that is, 
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Norway, ſelivals : his common bread is made of oatmeal, roll- 
— en into broad thin cakes, like thoſe uſed in Scotland. 


NOR 

the membrane of ſome animal, ſtretched upon a wooden 
frame that fits the hole, and tranſmits the rays of light. 
It is fixed or removed with a long pole occaſionally, 
Every perſon that enters the houfe, upon buſineſs or 
courtlhip, takes hold of this pole, according to an- 
cient cuſtom. The ceiling is about eight feet high in 
the middle; and, being arched Ike a cupvla, the 
ſmoke of the fire underneath rolls about, until it finds 
a vent at the hole, which is called /izr. Under this 
opening ſtands a thick table with benches, and an high 
ſeat at the upper end for the maſter of the family: he 
has likewiſe a {mall cupbeard for his own uſe, in which 
he locks up his moſt valuable effects. The boards of 
the roof are coated with the bark of birch-trees, 
which is counted incorruptible; this „es is covered 


with turf, which yields a good crop of graſs for goats 


and ſheep, and is often mowed as hay by the farmer. 
The Norwegians carry on a conſiderable trade with 
foreign nations. The duty on the produce of their 
own country exported, amounts annvally to 100,000 
rix-dollars. Theſe commodities are, copper wrought 
and unwrought; iron caſt into cannon, ſtoves, and 
pots, or forged into bars; lead, in ſmall quantity; 
maſts, timber, deal-boards, planks, marble, mill- 
ſtones, herring, cod, ling, ſalmon, lobſters, floun- 
ders, cow-hides, goat-ſkins, ſeal-ſkins, the furs of 
bears, wolves, foxes, beavers, ermines, martens, &c. 
down, feathers, butter, tallow, train-oil, tar, juni- 
per and other ſorts of berries, and nuts; ſalt, ? wad 
glaſs, vitriol, and pot-aſhes. All other commodities 
and articles of luxury the Norwegians import from 
different nations. The nature of the ground does not 
admit of much improvement in agriculture : neverthe- 
leſs, the farmers are not deficient in induſtry and {kill 
to drain marſhes, and render the ground arable and fit 
for paſture. Many are employed in grazing and 
breeding cattle: but a much greater number is engaged 
in felling wood, floating timber, burning charcoal, and 
extracting tar from the roots of the trees which have 
been cut down ; ia the filver, copper, and iron-mines; 
in the navigation and fiſhery. A confiderable number 
of people earn a comfortable livelihood by hanting,. 
ſhooting, and bird-catching. Every indivi4ual is at 
liverty to purſue the game, eſpecially in the mountains 
and commons: theretore every peaſant is expert in the 
vie of fire- arms; and they are excellent markſmen 


among the mountains, who make uſe of the bow to 


kill thoſe animals, whoſe ſkins, being valuable, would 
be damaged by the ſhot of fire-arms. 

Norway can produce above 14,000 excellent ſca- 
men. The army of tl.is country amounts to 30,000 
effective men; and the annual revenue exceeds $00,000 
rix- dollars. | 

Nozwar-Rat, in zoology. See Mus. 

NORWICH, the capital of the county of Nor- 
folk in England, ſituated in E. Long 1. 26. N. Lat. 
52. 40. It is ſuppoled to have had its name, which 
ſignifies © a caltle to the north,” from its fituation in 
reſpect of Caſtor, the ancient Venta Icenorum, three 
or {our miles to the ſouth of it, out of whoſe ruins it 
ſeems to have riſen, In its infancy, in the reign of 
Etheldred, it was plundered and burnt by Sueno the 
Dane, when he invaded England with a great army. 
Afterwards it recovered and in the reign of Edward 

the 
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Norwich, the Confeſſor was a conſiderable place, having 1320 
— — 4 But it ſuffered again much in the reign of 
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William I. by being the ſeat of a civil war, which 
Ralph earl of the Eaſt Angles raiſed _— that 


the boys of which are nominat d Ly th: mayor for 


the time being, with the conſent of the m2jority of 
king. So much was it impaired by the ſiege it then aldermen. There having been formerly many thatched 


underwent, that there were ſcarce 560 burghers left houſes, an order was made, that all houſes that ſhon!d 
in it, as appears from Doomſday-bcok. Min that hereafter be built ſhonld be covered with tiles. The 
time forward it began by little and little to recover, city is interſperſed with gardens, orchards and trees, 
eſpecially after Biſhop Herbert tranſlated the epiſco- which makes it both pleaſant and healthſul. It has 
pal ſee hither from Thetford in the reign of William four hoſpitals, in which a great number of 01.1 men 
ufus in rog6; and built a beautiful cathedral, of and women, boys and girls, are maintained; and a 
which he himſelf laid the firſt tone, with this inſcrip- dozen charity-ſchools. ere are two churches for the 
tion, Dominus. Herbertus poſuit primum lapidem, in Dutch and French Flemings ; who have particular pri- 
nomine Patris, Filit, & Spiritus Sancti, Amen, i. e. vileges, and are very numerous. Sume of the churclies 
Lord (Biſhop) Herbert laid the firſt ſtone, in the are thatched, and all of them cruſted with flint ſtore 
name of the Father, Son, and Holy Ghoſt;“ and by a curiouſly cut; which is the more wonderiul, as Nor- 
licence from Pope Paſchal, declared it the mother- wich ſtands in a clay country, and has no flint within 
church of Norfolk and Suffolk. After this, as Malmſ- 20 miles of it. It is now governed by a mayor, re- 
bury has it, it became a town famous for merchan- corder, ſteward, two ſheriffs, 24 aldermen, 60 com- 
dize and the number of inhabitants. Yet it was mi- mon council, with a town-clerk, ſword-bearer, and 
ſerably haraſſed in the reign of Henry II. by Hugh other inferior officers. The mayor is choſen on May- 
Bigod earl of Norfolk, who was an adherent of day by the freemen, and ſwcra in on the Tueſday be- 
Henry's ſon, called the junior ling. In the time of fore Midſummer-eve. The ſheriffs are allo choſen an- 
Edward I. it was b round by the citizens, who nually, on the firſt Tueſday in Auguſt, one by the 
had preſented a petition to parliament for liberty to freemen, the other by the aldermen, and ſworn in on 
doit. Henry VI. allowed them inſtead of bailiffs, Michaelmas-day. The freemen of the ſeveral wards 
which they had before, to elect a mayor yearly, and chooſe each their aldermen. The common-council is 
made the city a county of itſelf. In the year 1348, choſen in Midlent. The mayor is a juſtice of the 
near 58,000 perſons were carried off bythe plague; and peace and quorum, during his year (as are alſo the re- 
in 1505, the city was almoſt conſumed by fire. For corder and ſteward) within the city and liberties ; and 
the flouriſhing ſtate to which the city is now arrived, after his mayorality, he is a juſtice during life, The 
they are — indebted to the Flemings, who fled hi- trade and manufactures of the city are very conſider- 
ther from the tyranny of the duke of Alva and the able. At Yarmouth they export large quantities of 
inquiſition, and taught them the manufacture of thoſe their manufactures, moſt of which are ſent to Lon- 
ſtriped and flowered damaſks, camblets, druggets, don, and import a great deal of wine, coal, fiſh, oil, 
black and white crape ; for which the place is now ſo &c. All the city and country round are employed in 
noted, and which have been computed to yield ſome- the worſted manufacture, brought hither, as already 
times 200,000 l. a- year. In the year 1583, the citi- obſerved, by the Flemings, in which they not only 
zens, by the help of an engine, conveyed water through conſume the wool of their own county, in ſpinning, 
Pipes to the higheſt parts of the city, which is plea- weaving, &c. but uſe many thouſand packs of yarn, 
ſantly ſeated along the ſide of a hill, extending a mile which they receive from other parts of England, as far 
and a half in length from north to ſouth ; but the as Yorkſhire and Weſtmoreland, There are eight 
breadth is much leſs, and it contracts itſelf by de- wardens of the weavers choſen annually, and ſworn to 
grees towards the ſouth. It is now one of the moſt take care that there be no frauds committed in ſpin- 
conſiderable cities in Britain for wealth, populouſneſs, ning, weaving, or dying the ſtuffs. It is computed 
neat buildings, beautiful churches (of which it bad that there are not leſs than 120,000 people employed 
once 58, but now only, 36), and the induſtry and ci- in and about the city in the ſilk and woollen manufac- 
vility of the inhabitants. e cathedral is a very ve- tures. Their markets are thought to be the greateſt 
nerable ſtructure, with a curious roof, adorned with in England, and furniſhed with a ſurpriſing plenty and 
the hiſtory of the Bible in little images, carved to the variety of goods and proviſions. At a ſmall village 
life, and a lofty ſteeple 105 yards high. The wall of to the north of the city, called & Faith, not lefs than 
flint ſtone, beautified with 4o towers and 12 gates, 40, ooo head of Scotch cattle are ſaid to be yearly 
finiſhed in 1309, is now much decayed. The city, bought up by the Norfolk graziers, and fattzned in 
though there is a great deal of waſte ground within their meadows and marſhes. Its markets are on 
the walls, was computed, about 60 years ago, to Wedneſday, Friday and Saturday, It has a great 
contain 8000 houſes and 50,000 inhabitans. Be- number of fairs, ſends two members to parliament, and 
ſides the cathedral already mentioned, the moſt re; gives the title of earl to the duke of Gordon. 
markable buildings are, the duke of Norfolk's houſe, Fe v cities or towns ſeem to have ſuffered more than 
one of the largeſt in England; the caſtle, which is Norwich has done at various periods, and few ſeem to 
now the county-gaol, and ſtands in the heart of the have felt it leſs; for though quite burnt down by Sueno 
city, with a deep moat round it, over which is a as above, it was of conſiderable conſequence in Edward 
bridge of one very large arch; the Town-hall ; the the Confeſſor's time: nor did it long feel the evils of the 
Guild-hall, formerly the church belonging to the mo- inſurrection and ſiege in William the C::-nqueror's time, 
naſtery of Black-Friars ; the houſe of correction; the for it was rebuilt in Stephen's reign, and made a corpo- 
ſhire-houſe, where the aſſizes are held; a lofty mar- ration; beſides other devaltations already mentioned. 
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ket-croſs, built after the manner of a pinzza; the hi- Norwich 
ſhop's palace;the king's ichoo!, founded by Edward VI YT 
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The city of Norwich has long been famous for its ma- 
nufactures; which are not, in the opinion of ſome at pre- 
ſent in ſo flouriſhing a ſtate as formerly. In addition to 
the manufacture of camblets, druggets, and, crapes, it 
is alſo remarkable for baize, ſerges, thalloons, ſtockings, 
and woollen cloths. | 

The inhabitants of Norwich are generally ſo employ- 
ed in their manufactures within doors, that the ci- 
ty has the appearance of being deſerted, except on 


Sundays and holidays, when the ſtreets ſwarm with 


people. 

Caltor, near Norwich, was the Venta Icenorum, or 
capital city of the Iceni, the broken walls of which con- 
tain a ſquare of about 30 acres. In thoſe walls may be 
perceived the remains of four gates and a tower. Se- 
veral Roman urns, coins, and other relics of antiquity, 
have been found at this place. 

NOSE, the organ of ſmell. See Ax ATroux, ne 140. 
The uſes of the noſe are, its giving us the ſenſe of 
imelling ; its ſerving in the great office of reſpiration, 
and in modelling the voice ; in recuiving the abundant 
humours from the eyes, and in adding to the beauty 
of the face. 

The noſe was by the Augurs particularly attended 
to in forming conjectures concerning future good or 
ill ſucceſs. The tingling of the right or left fide ot it, 
for inſtance, was —_ to have different ſignifications 


as it happened to different ſexes, or perſons in diffe- 
rent conditions. | 


In Tartary the 
the lealt noſes, 


great ſenghiz Khan as a celebrated beauty, becauſe ſhe 
had only two holes for a noſe. The Crim-Tartars 
bre1k the noſes of their children while young, as think- 
ing it a great piece of folly to have their noſes ſtand 
before their eyes. In moſt other countries, China ex- 
cepted, great noſes are an honour. | 

In what the beauty of the noſe conſiſts, differen 
vations have different opinions ; and the following re- 
flections of Sir Joſhua Reynolds on this ſubject, are 
perhaps the molt philoſophical account of the beauty 
of form that is to be found in any language. «I 
ſuppoſe (ſays Sir Joſhua) it will be eafily granted, 
that no man can judge whether any animal be beauti- 
ful in its kind, or deformed, who has only ſcen one of 
that ſpecies ; that is as concluſive in regard to the hu- 
man figure; ſo that if a man born blind was to reco- 
ver his fight, and the molt beautiful woman as brought 
before him, he could not determine whether ſhe was 
handſome or not ; nor, if the moſt beautiful and moſt 
detormed were produced, could he any better deter- 
mine to which he ſhould give the preference, having 
ſeen only thoſe two. To diſtinguiſh beauty, then, im- 
plies the having ſeen many individuals of that ſpecies. 
If it is aſked, how is more {kill acquired by the obſer- 
vation of greater numbers? I anſwer, that, in conſe- 
quence of having ſeen many, the power is acquired 
even without ſeeking after it, of diſtinguiſhing between 
accidental blemiſhes and excreſcences, which are conti- 
nually varying the ſurface of Nature's works, and the 
invariable general form which Nature moſt frequent- 
ly produces, and always ſeems to intend in her produc- 

ons. 

Thus amongſt the Blades of graſs or leaves of che 

me tree, though no two can be found exactly alike, 
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greateſt beauties are thoſe who have 
u 
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ybrock mentions the wife of the 
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et the general form is invariable : a naturaliſt, before 


e choſe one as a ſample, would examine many, ſince, © 
if he took the firſt that occurred, it might have, by ac- 
cident or otherwiſe, ſuch a form as that it would ſcarce 
be known to belong to that ſpecies ; he ſelects, as the 
painter does, the moſt beautiful, that is, the molt ge- 
neral form of nature. | | 

« Every ſpecies of the animal as well as the vegetable 
creation may be ſaid to have a fixed or determinate 
ſorm, towards which nature is/Continually inclining, 
like various lines terminating-in the centre; or it may 
be compared to pendulums vibrating in different di- 
rections over one central point; and as they all croſs 
the centre, though only one paſſes through any other 
point, ſo it will be found that perte& beauty is of- 
tener produced by nature than deformity ; I do not 
mean than deformity in general, but. than any one 
kind of deformity. To inſtance in a particular part 
of a feature: the line that forms the ridge of the noſe 
is beautiful when it is ſtraight; this then is the 
central form, which is oftener found than either con- 
cave, convex, or any other irregular form that ſhall 
be propoſed. As we are then more accuſtomed 
to beauty than deformity we may conclude that to 
be the reaſon why we approve and admire it, as we 
approve and admire cuſtoms and faſhions of dreſs for 
no other reaſon than that we are uſed to them; ſo 
that though habit and cuſtom cannot be ſaid to be 
the cauſe of beauty, it is certainly the cauſe of our 
liking it : and I have no doubt, but that if we were 
more uſed to deformity than beauty, deformity would 
then loſe the idea now annexed to it, and take that 
of beauty; as if the whole world ſhould, agree that 
yes and 0 ſhould change their meanings, yes would 
then deny, and no would affirm. by 

-« Whoever undertakes to proceed further in this 
argument, and endeavours to fix a general criterion 
of beauty reſpecting different ſpecies, or to ſhow why 
one ſpecies is more beautiful than another, it will be 
required from him firſt to prove that one ſpecies is really 
more beautiful than another. That we prefer one to 
the other, and with very good reaſon, will be readily 
granted ; but it does not follow from thence that we 
think it a more beautiful form; for we have no criterion 
of form by which to determine our judgment. He 
who ſays a ſwan is more beautiful than a dove, means 
little more than that he has more pleaſure in ſeeing a 
ſwan than a dove, either from the ſtatelineſs of its mo- 
tions, or its being a more rare bird: and he who gives 
the preference tothe dove, does it from ſome aſſociation 
of ideas of innocence that he always annexes to the 
dove: but if he pretends to defend the preference he 
gives to one or the other, by endeavouring to prove that 
this more beautiful form proceeds from a particular 
gradation of magnitude, undulation of a curve, or 
direction of a line, or whatever other conceit of his 
imagination he ſhall fix on as a criterion of form, he 
will be continually contradicting himſelf, and find at 
lait that the great mother of nature will not be ſub- 
jected to ſuch narrow rules. Among the various rea- 
ſons why we prefer one part of her works to another, 
the molt general, I believe, is habit and cuſtom ; cu- 
ſtom makes, in a certain ſenſe, white black, and 
black white; it is cuſtom alone determines our pre- 
ference of the colour of the Europeans to the Æthio- 

pians; 
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Noſe, pians ; and they, for the ſame reaſon, prefer their own Under the article Meprcixe, we have mentioned Nook. 


Noſolog!» colour to ours. I ſuppoſe nobody will doubt, if one ſome of the moſt accurate noſological arrangements; 
of their painters was to paint the goddeſs of beauty, and have here only to add, that, in 1776, Dr Sagar, 


but that he would repreſent her black, with thick 
lips, flat noſe, and woolly hair: and it ſeems to me 
he would act very unnaturally if he did not; for by 


what criterion will any one diſpute the propriety of 


his idea? We indeed ſay, that the form and colour of 
the European is preferable to that of the Ethiopian ; 
but I know of no other reaſon we have for it, but 
that we are more accuſtomed to it. It is abſurd to ſay, 
that beauty is poſſeſſed of attractive powers, which 
irreſiſtibly ſeize the correſponding mind with love and 
admiration, ſince that argument is equally concluſive 
in favour of the white and the black philoſopher. 

The black and white nations muſt, in reſpect of 
beauty, be conſidered as of different kinds, at leaſt a 
different ſpecies of the ſame kind; from one of which 
to the other, as I obſerved, no inference can be drawn. 

« Novelty is ſaid to be one of the cauſes of beau- 
ty : that novelty is a very ſufficient reaſon why we 

ould admire, is not denied; but becauſe it is un- 
common, is it therefore beautiful ? The beauty that 
is produced by colour, as when we prefer one bird to 
another, though of the ſame ſorm, on account of its 
colour, has nothing to do with this argument, which 
reaches only to form. I have here conſidered the 
word beauty as being properly applied to form alone. 
There is a neceſſity of fixing this confined ſenſe ; for 
there can be no argument if the ſenſe of the word 
is extended to every thing that is approved. A roſe 
may as well be ſaid to be beautiful, becauſe it has a 
fine ſmell, as a bird becauſe of its colour. When we 
apply the word beauty, we do not mean always by it 
a more beautiful form, but ſomething valuable on ac- 
count of its rarity, uſefulneſs, eolour, or any other 
property. A horſe is ſaid to be a beautiful animal; 
but had a horſe as few good qualities as a tortoiſe, I 
do not imagine that he would be then eſteemed beau- 
tiful. 

« A fitneſs to the end propoſed is ſaid to be another 
cauſe of beauty ; but ſuppoſing we were proper judges 
of what form is the molt proper in an animal to 
conſtitute ſtrength or ſwiftneſs, we always determine 
concerning its beauty before we exert our under- 
ſtanding to judge of its fitneſs. 

„ From what has been ſaid, it may be inferred, 
that the works of nature, if we compare one ſpecies 
with another, are all equally beautiful; and that pre- 
ference is given from cuſtom, or fome afſ->ciation of 
ideas; and that in creatures of the ſame ſpecies beauty 
is the medium or centre of all various forms.” See 
the article BRAurv, towards the end. 
NOSOLOGY, is a Greek word ſignifying a diſ- 
courſe or treatiſe of diſeaſes; otherwiſe called patho- 
boy. 

The importance cf a comprehenſive and accurate 
noſology has been long and generally allowed. Bag- 
livi, Boerhaave, Gorter, Gaubius, and Sydenham, 
have expreſſed their deſire of a work of this kind, the 
great object of which is to fix pathognomonics to 
every diſeaſe; or in which all diſcaſes are diſpoſed in- 
to certain claſſes, orders, and genera, founded on 
diſtinctions taken from the ſymptoms only, without re- 
gard to remote or proximate cauſes. 


at Iglaw in Moravia, publiſhed a Syſlema Morborum 
Symptomaticum, octavo, which is an uſeful abridgment 
of the work of M. Sauvages, with ſome alterations 
and additions. See Mepicixe, n“ 123. | 

NOSTOCH, $#oT $sTARs ; tremella naſtoc, (Lin, 
Spec. Plant. Dillenius de Muſcis, tab. 10. fig. 14. 
Flor. Danica. tab. 885. fig. 1.); tremella inte/tinalis vel 
meſenterica, (Lin Spec. Plant. Dillen. de Muſc. tab. 
10. fig. 16. Flor. Danic. tab. 885. fig. 2.) 

A writer in the Gentleman's Magazine gives this 
account of it: The ſubſtance in queſtion is not un- 
frequent in England, nor in all other parts of Europe, 
after rains, both in ſpring and autumn. Very large 
ſpots of it are ſeen in gravelly ſoils, and particularly 
on the tops of hills, and on open downs, and often 
it is found on gravel-walks. 

Vet is met with in ſome of the old authors, under the 

name of naſloch, as in Paracelſus and others; and the 
alchemiſts fancied there was ſomething wonderful in 
it, and that it would afford a menſtruum for gold. 
Noſtoch is ſaid to be a word ſynonymous to Jaculum 
alicujus ftellz, vel potius cus repurgatione deſedum quid 
in terram; flos aeris ; fragmentum nimbi ; as this ſubſtance 
was believed to fall from the ſky with the meteors 
that we often ſee, and call falling fars. Hence the 
country people in Sweden have called it &y-fall/; and 
in England it is known by the name of vitches 
butter, in common with ſome of the gelatinous li- 
verworts. | 

% Paracelſus, Helmont, and others, ranked it, with 
the terniabin, or manna, and thbught it dropped, as 
that did, from heaven. It is deſcribed, and the che- 
mical analyſis thereof given, by M. Geoffroy, in the 
Paris Memoirs for 1708, and is there ſaid to yield, 
beſides an acid phlegm, a portion of concrete vola- 
tile ſalt and ſome fixed ſalt. The diſtilled water from 


it was believed by ſome to poſſeſs ſingular virtues, in 


allaying pains of the joints ; but there is certainly no 
room to attribute any extraordinary qualities to it. 
« Since the days of Paracelſus it has been conſidered 
as à vegetable production; but the botaniſts have had 
difficulty to aſſign its place or genus in their ſeveral 
ſyſtems. Our own countryman, Dr Merret, ſeems to 
have been among the firſt authors who ranked it among 
vegetables, and he calls it Lichen humid tale intumeſcens, 


ſiecitate evareſcens (Pin. page 71.) Others have retained 


it among the plants of that 7 to this day; as does 
the celebrated Dr Haller, in his H.ſtoria Siirp. Helveliæ, 
who calls it Lichen gelatinaſus, plicatus, undulatus ; laciniis 
criſpatis, granuls/is, n“ 2041 as there are ſeveral of the 
liverworts that have a gelatinous texture and ap- 
pearance ; though they differ much from the noſtoch, 
in not being ſo inſtantly dried up. It was put into Ray's 
Synopſis, by Dr Dillenias, under the name of Ulva 
t-rreſtris pinguis et fugax, p. 64. but he afterwards 
changed that name for ireme la, in his Hiftoria Muſcorunm, 
where he calls it tremel/a terreftris ſinuoſa pinguis et ſu- 
gax, p. 52. tab. 10. f. 14. and reduces the lavers to 
the ſame genus. Micheli, an Italian botaniſt, famous 


for his attention to the Cryptogamia claſs of plants, 
makes it a fungus, as Magnol and Dr Morriſon had 
done before him, and deſcribes and figures it in his 
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Noſtoch. Nova Plantarum Gencra, under the name of Linkia ber- 
. reftris g:lalino/a, membranacea, vulgatiſſima, p. 126. t. 67. 
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f. 1. He deſcribes the ſeeds as lying in the form of away 


little rings of beads, coiled up within the plant, or «© {bout this time I found in a meadow the bowels 


rather in the folds thereof, and only to be diſcovered of a frog indigeſted, and compact as the chitterlings 
by the microſcope. Linnæus mentions it, firſt under of a calf or pig; but white as the paper I write upon, 
the name of Byſus gelatinoſa fugax terreftris, in his Flo- though not tranſlucid. I took it up, and placed it in 
ra Latponica, n® 530; but he afterwards adopted a paper expoſed to the air; leaving it in ſome graſs 
Dillenius's term, though he does not make it a Iaver. where I found it, till my return that way in three days 
Linnzus has called it, in all his ſubſequent works, fre- time, when I ſaw it changed to that tremulous jelly- 
mella (n:floc) plicata, undulata, under which name it like ſubſtance, the alga or ſtar-ſhot. I was much 
ſtands in his Species Plantarum, p. 1157, and in Hud- pleaſed with this diſcovery, and took it home in my 
ſon's Flora Anglica, p. 463, as alſo in a numerous pocket wrapped in paper, where I ſhowed it to a ſo- 
ſet of other authors who follow his ſyſtem.” ciety of young perſons of which I was a member, who 
Another writer in the ſame work gives this account agreed with my ſentiments of its being the indigeſtible 
of it. © This ſubſtance is very rarely ſeen between the part of a frog diſgorged by ſome bird of prey. | 
middle of April and the month of October. It is To corroborate my ſentiments of this alga being 
moſt frequently to be found on the high paſture lands, the bowels of a frog, I luckily ſaw ſome of it lying 
where the ground is inclined to wet, and on the moors by the fide of a brook, where I lighted and took it 
and commons in the north of England. The time up, and to my great ſurpriſe found attached to the 
we always meet with it, is after a very wet night, jelly the head, heart, liver, and one leg of the frog, 
when the air in the morning ſuddenly clears up, and which had been (I preſume) diſgorged by ſome car- 
a ſharp froſt enſues. The frogs that then happen rion crow, who frequented the flooded grounds to 
to be out are immediately ſeized by the froſt, and pick up worms and other vermin. There was alſo 
turned into this jelly-like ſubſtance. For as I have ſome of it found in an apple-tree at Wyſton Magna, 
had occaſion ſometimes to go out very early, I have near Leiceſter, where I then lived, which, no doubt, 
found ſeveral parts of the frog not yet diſſolved was diſgorged by ſome owl.” 
among the jelly, ſuch as feet, legs, and thighs, yet Dr Darwin, in his Poem on the Loves of the Plants, 
in a little time afterwards the change was fully com- is of the ſame opinion with Mr Platt, that theſe gelati- 
pleted. The quantity of jelly produced from one fingle nous ſubſtances are of an animal nature, and that the 
frog is almoſt beyond belief, even to five or ſix times different appearances they put on are owing to various 
its bulk when in its natural (tate. circumſtances, viz. the different birds who feed on 
I communicated this diſcovery to an acquaintance, frog", the quantity they devour at a time, and the 
who has ſince had frequent opportunities of obſerving ſtate of digeſtion before they are voided. 
and examining this production; and we are fully al NOSTRADAMUS (Michael), an able phyſician 
ſured, that, whatever opinion the learned may have and a celebrated aſtrologer, was a Provencial, and de- 
of it, it certainly proceeds from the abovementioned ſcended of a noble family, and born Dec. 14. 1503, 
cauſe wherever found. at St Remy, in the dioceſe of Avignon. By his 
« Moſt people that I have converſed with on the grandfather he was initiated in the ſtudy of the ma- 
ſubje&, are of opinion that this jelly falls from the thematics. He afterwards completed his courſes of 
ſtars, or out of the higher regions of the air ; which humanity and philoſophy at Avignon; and, going 
notion, however abſurd, many are credulous enough theacg to Montpelier, he there applied himſelf to phy- 
to believe.“ ſic, till being forced away by the plague in 1525, he 
Naturaliſts had for ſome years begun to doubt whe- took his route towards Thoulouſe, and paſſed on till, 
ther theſe gelatinous ſubſtances were of a vegetable or he came to Bourdeaux. This courſe held him five 
animal nature, when at length Mr J. Platt of Oxford, years; during which he undertook the cure of all 
in his letter printed in the Gentleman's Magazine for ſuch patients as were willing to put themſelves under 
1776, page 404, threw ſuch light on the ſubject as his care. After this he returned to Montpelier, and 
to us, at leaſt, is perfectly ſatisſactory. was created doctor of his faculty in 1529, and then 
« From a child I remember ſeeing the meteors reviſited the ſame places where he had practiſed phyſic 
{ſhooting in the air, which appearance, by my com- before. At Agen he contracted an acquaintance with 
rades, was called ftar-/hroting, believing the ſtars no Julius Cæſar Scaliger, which induced him to make 
larger than their apparent magnitude. This jelly like ſome ſtay in that town, and there he entered into 
ſubitance mentioned in your magazine, was believed matrimony; but having buried his wife, and two 
to be the droſs of theſe meteors, and took the name children which the brought him, he quitted Agen 
of ftar-/hot, which pailed for certain with me till I had after a reſidence of about four years. He return- 
arrived at the age of 24, when I was engaged in buſi- ed into Provence, and fixed himſelf firſt at Mar- 
neſs that required my frequently paſſing over both ſeilles; but his friends having provided an advantageous 
meadows and paſture grounds, where in {pring and match for him at Salon, he tranſported himſelf thi- 
autumn I ſaw many portions of this ſuppoſed alga or ther in 1544. In 1546, Aix being afflicted with the 
noſtoch, but never more than one or two conttznons, plague, he went thither at the ſolicitation of the inha- 
moſtly near the water, when the meadows were or had bitants, and was of great ſervice; particularly by a 
been juſt before flooded. My conjectures were various powder of his own invention: ſo that the town in 
until I ſaw a crow pecking of 2 in a field, gratitude gave him a conſiderable penſion for ſeveral 
which I heard to cry ; when turning my horſe to the years after the contagion ceaſed. Returning after- 
place, I ſound a frog of the common fize, which the wards to Salon, he became a recluſe, and made uſe ” 


% 


crow (of the carrion kind) would ſoon have killed Noſtoch, 
and gorged, had I not diſturbed her, and chaſed her _ 


us, 
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culouſly illuminated with a proſpect into futurity. As 
faſt as thoſe illuminations had diſcovered to him any 
future event, he entered it in writing, in ſimple proſe, 
but by enigmatical ſentences, as he declared himſelt 
but reviſing them afterwards, he thought the ſentences 
would appear more reſpectable, and would favour more 
of a prophetic ſpirit if they were expreſled in verſe. 
This opinion determined him to throw them all into 
quatrains, and he afterwards 1 them into centu- 
ries. When this was done he helitated about making 
them public, till reflecting that the time of many e- 
vents which he had foretold was very near at hand, 
he determined to print them. This he did with a de- 
dication addreſſed to his ſon Cæſar, an infant only 
ſome months old, in the form of a letter or preface, 
dated March 1. 1555. This firſt edition, which is in- 
cluded in ſeven centuries, was printed by Rigault at 
Lyons. He prefixed his name in Latin, but gave to 
his ſon Cæſar the name as it is pronounced, Netra- 
dame. 

The public were divided in their ſentiments of this 
work: many looked upon the author as a ſimple vi- 
ſionary or a fool: while he was accuſed of the black 
art, or black magic, by others, and treated as an im- 
pious perſon, who held a commerce with the devil: 
at the ſame time there were not wanting ſuch, and 
thoſe in great numbers, who believed him to be real- 
ly and truly endued with the ſupernatural gift of pro- 
phecy. Laſtly, ſome were found who remained in 
{uſpenſe, and refrained from giving any judgment at 
all upon the point. However, Henry II. and queen 
Catharine of Medicis his mother, were reſolved to ſee 
our prophet ; and, receiving orders to that effect, he 
preſently repaired to Paris. He was very graciouſly 
received at court : and, beſides the extraordinary re- 
ſpe& that was paid to him, received a preſent of 200 
crowns. He was ſent afterwards to Blois, to make a 
viſit to his majeſty's children there, and report what 
he ſhould be able to diſcover concerning their deſti- 
nies. No doubt he exerted himſelf to the utmoſt on 
the occaſion; but what his ſentence was is not known : 
however, it is certain, he returned to Salon loaded 
with honour and preſents. Animated with this ſuc- 
ceſs, he augmented his work from zoo quatrains to 
the number of a complete milliade, and publiſhed it 
with a dedication to the king in 1558. That prince 
dying the next year of a wound which he received as 
is well known, at a tournament, the book of our pro- 
phet was immediately conſulted ;and in the 35th qua- 
train of the firſt century this unfortunate event was 
tound predicted in the following verie : 


Le lion jeune le vieux ſurmontera, 

En champ +ellique par firgulier duel, 
Dans cage d'or les yeux lui crevera, 

Deux claſſes une puis mourir, mort cruelle. 


8o remarkable a prediction added new wings to his 
fame, and he was honoured ſhortly after with a viſit from 
Emanuel duke of Savoy and the princeſs Margaret of 
France his conſort. From this time Noſtradamus 
found himſelf even over-burdened with viſitors, and 
his ſame made every day new acquiſitions. Ch. IX. 


bas: | 
Noſtra- his leiſure to apply himſelf to his ſtudies. He had a 
damus. Jong time followed the trade of a conjurer occaſionally; 
—— and now he began to think himſelf inſpired, and mira- 


NOS 


coming to Salon, was eager above all things to 
have a ſight of him. Noſtradamus, who then was in 


waiting as one of the retinue of the magiſtrates, being 


inſtantly preſented to his majeſty, complained of the 
little eſteem his countrymen had for him; wherenpon 
the monarch publicly declared, that he ſhould hold 
the enemies of Noſtradamus, to be his enemies, and de- 
fired to ſee his children. Nor did that prince's favour 
[top here; in paſſing, not long after, through the city 
of Arles, he ſent for Noſtradamus, preſented him with 
a purſe of 200 crowns, together with a brevet, conſti- 
tating bim his phyſician in ordinary, with the ſame 
appointment as the reſt, But our prophet enjoyed 
theſe honours only for the ſpace of ſixteen months, 
for he died July 2. 1566, at Salon. Beſides his 
„ Centuries,” we have the following compoſitions of 
his: A Treatiſe de fardemans & de ſonteurs, 1552.— 
A Book of fingular Receipts, pour entretenir la ſante 
du corps, 1559.— piece dis confitures, 1557.—A4 
French Tranſlation of the Latin of Galen's Paraphraſ', 
exhorting Menedolus to ſtudy, eſpecially to that of phyſic. 
1552. Some years before his death, he publiſh- 
ed a ſmall inſtruction for huſbandmen, ſhowing the 
beſt ſeaſons for their ſeveral labours, which he in- 
titled, The Almanac of Noſtradamus. Laſtly after 
his death there came out The eleventh an! twelfth 
Centuries of his Quatrains, added to the former ten, 
which had been printed three times in two ſeparate 
parts. It is only in theſe firſt editions that our au- 
thor's Centuries are found without alterations, addi- 


tions, &c. It is to this work that the following diſtich 
of Stephen Jodelle alludes. 


Noftra damus cum falſa damus, nam fallere n:ſtrum gl. 
Et cum falſa damus, nil niſi Naſtra damas. 


NOSTRE (Andrew le), comptroller of the build- 
ings of the French king, and deſigner of his gardens, 
diſtinguiſhed himſelf by carrying the art of laying out 
gardens to great perfection. He was born at Paris 
in 1631; and was near 40 years of age when M. 
Fouquet, ſuperintendant of the finances, gave him 
an opportunity of becoming known by the fine gar- 
dens of Vaux-le-Vicomte. He was afterwards em- 
ployed by Louis XIV. at Verſailles, Tri annon, St 
Germains, &c. and diſcovered an admirable taſte in 
all his works. In 1678 he went to Rome, with the 
permiſſion of the French king, to improve his ſkill: 
but he found nothing there comparable to what he 
himſelf had done. Pope Innocent XI. reſolved to ſee 
Le Noſtre, and gave him a pretty long audience; at 
the concluſion ot which Le Noſtre ſaid, I have ſeen 
the two greateſt men in the world, your holineſs, and 
the king my maſter.“ There is a great difference, an- 
ſwered the pope: The king is a great victorious 
prince; and I am a poor prieſt, the ſervant of the ſer - 
vants of God.” Le Noſtre, charmed with this anſwer, 
and forgetting who he was with, clapped the pope on 
the ſhoulder, ſaying, © Reverend father you look ex- 
tremely well, and will live to bury all the ſacred col- 
lege.” The pope laughed at his prediction. Le 
Noſtre, charmed more and more at the goodneſs of the 
ſovereign pontiff, and the ſingular eſteem he ſhowed 
for the king, threw his arms about the pope's neck and 
kiſſed him. It was his cuſtom to behave in the ſame 


manner to all who ſpoke in praiſe of Louis XIV. and 
be 


Noſtra- 
da mus, 
re. 


Note. 


—— prince returned from the country. 


NOT 
he even embraced the king himſelf whenever that 
Le Noſtre had 


alſo a talent for painting. He preſerved his good 
ſenſe and vivacity of mind to the end of his lite; 


and died at Paris in 1700, aged 87. 


NOTE, ſigns uſed in writing, which have the 


force of many letters. This contrivance for expedi- 


tion is of great antiquity. It was known to the Greeks, 


and from them derived to the Romans, By whom 
the invention was brought into Rome is not pre- 


+ Afle's ciſely aſcertained ; but the moſt general opinion Þ is, 


Origin and 
Iropgreſs of that 


Writing. 


in matters of importance Tully firſt made uſe of 
notes or ſhort-hand writing, when Cato made an ora- 
tion in order to oppoſe Julius Cæſar relative to the 
conſpiracy of Cataline. Cicero, who was at that 
time conſul, placed notarii, or expert ſhort-hand wri- 
ters, in different parts of the ſenate-houſe, to take 
down the ſpeech ; and this was the firſt public occa- 
ſon which we find recorded of employing ſhort-hand 
writers among the Romans. It is unneceſlary to ob- 
ſerve, that hence proceeded the name of notary till in 
uſe. 

There were three kinds of notes for ſhort-hand 
writing uſed by the ancients, either for diſpatch or 
ſecrecy. The firſt and moſt ancient was that of hiero- 
glyphics, which are rather images or repreſentations 
of things than of words. (See HizroGLYenics.) 
'The Chineſe characters are marks for words, and may 
with greater propriety be called note than lileræ, as ap- 

ars from what hath been already advanced. 

The ſecond ſpecies of notes were called ingulariæ, 
from their exprefling words by ſingle letters. Serto- 
Tins Urſatus has compiled a very copious collection of 
ſuch abbreviations, of which work there are ſeveral 
editions, | | 

The third kind of notes were called note Tironianæ, 
from Tiro the freed man of Cicero, who was excel- 
lently ſkilled in this art; and it is to him that we are 
indebted for the preſervation of Cicero's leters, of 
which a great part till remain, and one entire book 
of them written to Tiro himſclt. 

From books it appears that notes were very frequent 
among the Romans, and continued in uſe to the 1oth 
and 11th centuries. We have indeed but few books 
remaining that are written in ſhort-hand ; but this is 
not ſurpriſing, when ſuch was the unhappy fituation 
of early ages, that either ſuperſtition condemned them 
to the flames as the works of impicus magicians or 
necromancers, or they were left to be devoured by ver- 
min, through ignorauce and ſtupidity, which was ſo 
very great, that ſome pevple, as Trithemius affirms, 
looked npon notes in thoſe days as the elements of the 
Armenian language. It is probable, however, that 
there are writings of this ſort ſtill extant, which might 
contribute io enrich the repub'ic of letters. 

There are ſeveral MSS. and inſtruments written in 
theſe kind of note in the royal library at Paris. In 
the year 1747, the learned and ingenious Monſ. Car- 
pentier, engraved and publiſhed at Paris a capitulary, 
and 54 chart:rs of Louis the Pious, emperor and king 
cf France, written in theſe note Tironianz, To this 
work the learned editor hath prefix:d an Alphabetum 
Tironianum, together with a great number and variety 
of notez or marks tor the Agerent parts of ſpeech, 
and rules for acquiring the art of writing in theſe kind 
of notes. Valerius Probus, in his book De Lzteris 
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antiquis, explains many of the characters uſed by the 
ſhort-hand writers 5 and there is a dictionary of them 
ſet forth by Janus Gruterus. Sce STExXOGRAPHY. 

NOTARII, perſons employed by the Romans to 
take, by noe, trials and pleadings in their courts of 
judicature, or to write as amanuenſes from the mouth 
of an author. Theſe notarii were of ſervile con- 
dition. Under the reign of Juſtinian, they were form- 
ed into a college or corporate body. Notarii were alſo 
appointed to attend the preſects, to tranicribe for them. 
There were likewiſe notarii domeſlici, who were employ- 
ed in keeping the accounts of the Roman nobility ; 
and when the empire became Chriſtian; there were 
notaries for eccleſiaſtical affairs, who atteſted the acts 
of archbiſhops, biſhops, and other ſpiritual dignitaries. 
We find eccleſiaſtical notaries at Rome, under Pope 
Julius IV. and in the church of Antioch, about the 
year 370. From theſe notaries are derived the office 
of chancellor to the biſhops ; afterwards almoſt every 
advocate was admitted a notary. 

NOTARY (voraus), ſignifies a perſon, uſually 
ſome ſcriviner, who takes notes, or frames ſhort 
3 of contracts, obligations, charter - parties, 
or other 1 At preſent we call him a notary- 
public, who publicly atteſts deeds or writings, in or- 
der to make them authentic in another nation : but 
he is principally employed in buſineſs concerning mer- 
chants ; as making proteſts of bills of exchange, &c. 
And noting a bill, is where he goes to take notice of 
a merchant's refuſal to accept or pay the ſame. 

NOTATION, in arithmetic and algebra, the me- 
thod of expreſſing numbers or quantities by ſigns or 
characters appropriated for that purpoſe. See AxiT#- 
MET1C and ALGEBRA. 

NOTES, in muſic, characters which mark the 
ſounds, i. e. the elevations and fallings of the voice, 
and the ſwiftneſs and flowneſs of its motions. 

Nore is likewiſe uſed for a mark made in a book or 
writing, where there occurs ſomething remarkable and 
worthy of particular notice: as alſo 151 an obſervation 


or explication of ſome paſſage in an author added in 


the margin, at the bottom of the page, or elſewhere; 
in which ſenſe it ſtands contradiſtinguiſhed to text. 

Nor is alſo a minute, or ſhort writing, containing 
ſome article of buſineſs ; in which ſenſe we fay, pro- 
miſſory note, note of hand, bank. note, &c. 

NOTHUS, fignifies ſpurious, or baftard; whence 
it is figuratively applied by phyſicians to ſuch diſeaſes 
as, though in reſpect of a ſimilitude of ſymptoms, 
&c. they have the ſame denomination as ſome others, 
yet are of a different origin, ſeat, or the like, from 
the ſame. 

Nornvus,a Perſian prince, and grandfather to Darius 
Codomannus. He is worthy of being mentioned only 
as he was roger to that ſovereign whoſe over- 
throw conterred upon Alex:nder the title of Great. 

NOTION, a word, which in common language is 
contidered as of the ſame import with idea. 'This, 
however, is improper. Notion comprehends the mean- 
ing of idea, but it denotes much more. We have a 
nation of ſpirit, of power, of ſolidity ; but of theſe 
things we can have no ideas, Ideas are relicts of ſen- 
ſation ; but there are objects of knowledge which fall 
under the cognizance of no ſenſe ; of theſe objects, 
however, we may have very diſtinct notions. either di- 
rect or relative. See MeTArays:cs, ne 11. 
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NOTTTIA, in literary hiſtory, a book that gives 


an account of a particular country, city, or other 


Notaneds. place; ſuch is the Notiia Imperii Romani, Nolitia 


Rome Antique, &c. 

NOTO, an ancient, large, and handſome town of 
Sicily, and capital of the Val-di-Noto. It was entirely 
ruined by an earthquake in 1693; but the inbabi- 
tants built another town at ſome diſtance from it, 
which they call Note Nuovo, E. Long. 14. o. N. 
Lat. 36. 50. 

Noro (Val di), one of the three valleys or provinces 
into which Sicily is divided; and it lies between the 
ſea, Val-di-Demona, and Val-di-Mazara. Noto is 
the capital town, 

NOTQNECTA, the boat-fly; a genus of inſets 
belonging to the order of hemyptera. Barbut gives 
the following character of this genus. © The roſtrum 
is inflected: the antennæ are FE than the thorax ; 
the four wings, which are coriaceons from their baſe 
to their middle, are folded together croſs-wiſe ; the 
hind feet are hairy, and formed for ſwimming. 'To 


which may be added, that the tarſi are compoſed of 


two articulations, and all the fix feet are equally formed 
for ſwimming. The abdomen terminated by four little 
horns or appendices.” He alſo deſcribes the notonec- 
ta glauca, Linn. n“ 1. in theſe words. This inſect has 
a head ſomewhat round, of which the eyes ſeem to 
take up the greateſt part. Thoſe eyes are browu and 
very large, the reſt of the head being yellow. In the 
fore part it has a ſharp trunk that projects, and is in- 
fleted between the fore feet. On the ſides are ſeen 
the antennæ, very ſmall, yellowiſh, and that ſpring 
from under the head. The thorax, which is broad, 
ſhort, and ſinooch, is yellow on the fore and black 
on the back part. The eſcutcheon is large, of a rough 
black, and as it were nappy. The elytra, rather 
large, and crofled over each other, are a mixture of 
brown and yellow, not unlike the colour of ruſt, which 
makes it look cloudy. The under part of the body 
is brown ; and at the extremity of the abdomen are to 
be ſeen a few hairs. The feet, ſix in number, are of a 
light brown, the two hindermoſt having on the leg 
and tarſus hairs that give them the ſhape of fins, nor 
are they terminated by nails. The four anterior ones 
are ſomewhut flat, and ſerve the animal to ſwim with ; 
but at their extremity-they have nails and no hairs, 
This inſet is ſeen in ſtagnating waters, where it ſwims 
on its back, and preſents its abdomen upwards ; for 
which reaſon it has been called by the Greek name of 
notonecta. The hinder feet, longer than the reſt, ſerve 
It as paddles. It is very nimble, and dives down 
when you go to take hold of it; after which, it riſes 
again to the ſurface of the water. It muſt be cautioully 
bandled if one would avoid being pricked by it, for 
the point of its roſtrum is exceeding tharp and in- 
tolerably painful, but it goes off in a few minutes. The 
larva very much reſembles the perfect inſet.” Such 
is the account that Mr Barbut gives of this beautiful 
nimble little creature, which we thought it our duty 
to lay before our readers, as this gentleman ſeems to 
have been particularly attentive to the ſubject. To this 
account, however, we fhall add the following. Its 
legs are long; when taken out of the water it hops: 
It 15 very common in the ponds of water in Hyde-park, 


and in ſeveral other places about London. It is of a very 
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particular form, being flattiſh at the belly, and riſing to Notonecta 


a ridge on the middle of the back; ſo that when it 
ſwims, which is almoſt always on the back, its body 
has much thereſemblance ofa boat in figure, and whence 
its vulgar name. It is eight lines long, three broad, 
and two and a half thick. The belly is jointed, ſtriated, 
and, as Barbut obſerves, hairy. Nature has provided 
it with an offenſive weapon reſembling a ſting, which 
it thruſts out when hurt from a large opening at the 
tail. The head is large and hard. Ihe eyes of nearly 
a triangular form. "The noſe is a long, green, hollow 
proboſcis, ending in a hard and ſharp point, which in 
its natural poſture remains under the belly, and reaches 
to the middle pair of legs. The outer pair of its wings 
are of a pale fleſh- colour, with ſpots of a dead white ; 
theſe are long, narrow, and ſomewhat tranſparent : 
they terminate in a roundiſh point, and perfectly co- 
ver the whole body. The triangular piece which ſtands 
between the top of the wings is hard, and perieQly 
black; the inner wings are broader and ſhorter than the 
outer ones; they are thin and perfectly tranſparent, 
and are of a pale pearl colour. The hinder pair being 
greatly longer than all the reſt, they ſerve as oars; and 
nature has tufted them with hair at the end for that 
purpoſe. This creature moſtly lives in the water, 
where it preys on ſmall inſects, killing them and ſuck- 
ing their juices with its proboſcis, in the manner of 
the water ſcorpion and many other aquatic inſects; 
and it ſeizes its prey violently, and darts with incre- 
dible ſwiftneſs to a conſiderable diſtance after it. 


Though it generally lives in the water, it ſome- 


times, however, crawls out in good weather ; and dry- 
ing its wings by expanding them in the ſun, takes 


flight, and becomes an inhahitant of the air, not to be 
known for the ſame creature, unleſs to thoſe who had 


accurately obſerved it before; when tri:d of flying, or 
in danger of an enemy, it immediately plunges into the 
water. Weare told that there are 14 ſpecies of it, ſeven 
of which are common in Europe in waters, &c. 
NOPFTEBURG, a town of Ruſſia, in the pro- 
vince of Ingria, ſeated on an iſland in the lake Ladoga, 
at the place where the river Nieva proceeds from this 
lake. It is ſtrong, has a good citadel, and was capi- 
tal of the province before Peterſburg was built. F. 
Long. 31. 40. N. Lat. 60. o. 
NOTTINGHAMSHIRE, a county of England, 
bounded on the ealt by Lincolnſhire, on the ſouth eaſt 
and ſouth by Leiceſterſhire, on the welt by Derby 
ſhire, and on the north, and north-weſt by Yorkſhire. 
It extends in l-ngth 48 miles, 25 in breadth, and 110 
in compaſs; containing 560,000 acres, 8 hundreds, 
9 market-towns, 168 parithes, 450 villages, about 
17460 houſes, and 95000 inhabitants. No county 
in England enjoys a pleaſanter and healthier air. 
As for the ſoil, it differs widely in diiferent parts 
of the county. Towards the weſt, where lies the 
foreſt of Sherwood, it is fandy ; and therefore that 
part of the county is called by the inhabitants the 
Sand: but the ſouth and eaſt parts, watered by the 
Trent and the rivulets that fall into it, are clayey ; 
and for that reaſon are called by the Inhabitants 
the Clay. The latter is fruitful both in corn and pa- 
ſture ; but the former produces little beſides wood, 
coal, and ſome lead. The county has a variety of 
commodities and manufactures, as wool, leather, . 
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low, butter, cheeſe, coal, marl, cattle, malt, liquo- 
rice, ſtockings, glaſs, earthen-wares, and ſtrong ale. 
The principal rivers are the Trent and Idle. The 
Trent, whoſe name is ſuppoſed to be derived from 
the French or Latin word ſignifying thirty, either be- 
cauſe it receives thirty ſmaller rivers, or has thirty 
different ſorts of fiſh in it, is inferior to no river in- 
England, but the Severn, Thames, and Humber. It 
enters the county on the ſouth-weſt, and paſſes through 
it to the north-eaſt, where it enters Lincolnſhire, 
and after a long courſe falls at laſt into the Humber. 
The Idle riſes in Sherwood-foreſt ; and after tra- 
verſing the northern part of the county, falls into the 
Trent upon the borders of Yorkſhire and Lincolnthire. 

The ſpacious foreſt of Sherwood lies in the weſt 
part of the county, and indeed takes up the greateſt 
part of it. It was formerly ſo thick, that it was 
hardly paſſable ; but now it is much thinner. It feeds 
an infinite number of deer, and ſtags ; and has ſome 
towns in it, of which Mansfield is the chief. : It 
abounds in coal, and a road lies through it for thirty 
miles together. Since the reign of King Edward I. 
the nobility and gentry have had —— of it. It was 
governed by a great number of officers under the late 
earl of Cheſterfield, chief foreſter; whoſe anceſtor, Sir 


John Stanhope, had a grant of it, with liberty to de- 


roy and kill at pleaſure, reſerving only an hundred 
deer in the whole walk. The duke of Newcaſtle is now 
ſteward and keeper. The principal town is 

NoTtTinGHan, Which gives name to the county. It 
is a handſome town, and a county of itſelt by charter. 
The name is derived from the Saxon word Snott-ngham, 
which ſignifies caves, from the caves and apartments 
anciently dug in the rocks on which the town ſtands. 
Theſe, being ſoft, eaſily yield to the ſpade and pick- 
axe; whence the townſmen have excellent cellars for 
the vaſt quantities of malt liquors made here, and 
ſent, as well as their malt, to moſt parts of England. 
The fituation of the town is very pleaſant, a. 
meadows on one hand, and hills of a gentle, eaſy 
aſcent, on the other. It is well ſupplied with fuel, 
both wood and coal, from the foreſt ; and with fiſh by 
the Trent, which runs about a mile to the feuth of it, 
and has been made navigable for barges : ſo that they 
receive by it not only great quantities of cheeſe from 
Warwickſhire and Staffordſhire; but all their heavy 
goods from the Humber, and even from Hull. Over 
the Trent is a ſtately ſtone- bridge of 19 arches, where 
the river is very large aud deep, having received the 
addition of. the Dove, the Derwent, the Irwaſh, and 
che Soar, three of them great rivers of themſelves, 
which fall into it after its paſting by Barton in Stafford- 
jhire. 

The town is of great antiquity, and it had formerly 
a ſtrong caſtle, in which the Danes, in the time of the 
heptarcky, held out a ſiege againſt Buthred king of 
Mercia, Alfred, and Ethelred his brother, king of the 
Welt Saxons. 

Soon after the conqueſt, William either repaired 
this fortreſs or built a new one on the ſame ſpot, in 
the ſecond year of his reign, probably to ſecure a re- 
treat on his expedition againſt Edwin Earl of Cheſter 
and Morcar Earl of Northumberland, who had revolt- 
ed. He committed the cuſtody of it to William Pe- 
verell, his natural fon, who has by ſome been conſi- 
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dered as the founder. It ſtands on a ſteep rock, at the Notting. 
foot of which runs the river Leen. ham, 
Deering, in his hiſtory of Nottingham, ſeems very 
juſtly to explode the ſtory of the place called Morti- 


mer's-hole, having been made as a hiding-place for 
him ; and from his deſcription of it, ſhows that it was 
meant as a private paſſage to the caſtle, to relieve it 
with men or proviſions in a ſiege. He ſays that it is 
one continued ſtair- caſe, without any room, or even 
a place to ſit down on. It was by this paſſage that Ed- 
ward III. got into the caſtle and ſurprized Mortimer 
and the queen; and from hence, and his being carried 
away through it, it bas its name. 

Edward IV. greatly enlarged the caſtle but did not 
live to complete the buildings he begun. Richard III. 
finiſhed them. 

It was granted by James JI. to Francis Earl of Rut- 
land, who pulled down many 'of the buildings; but 
it was ſtill of ſo much ſtrength, that Charles I. in 
1642, pitched on it as the place for beginning his 
operations of war. He ſet up his ſtandard, firit on 
the walls of the caſtle, but in two or three days re- 
moved it to a cloſe on the north-fide of the caſtle, 
without the wall, on a round ſpot ; after which it was 
for many years called Standard cloſe, and fince, from 
the name of one who rented it, Nevil's cloſe. Where 
the ſtandard was fixed, there ſtood a poſt for a conſi- 
derable time. It is a common error that it was erect- 


ed ona place called Derry-mount, a little further north 


than the cloſe juſt mentioned; this is an artificial hill 
raiſed on purpoſe for a wind -· mill, which formerly was 
there. The caltle was afterwards ſequeſtered by the par- 
lament, and the trees in the park cut down. 

This caſtle was ſo ſtrong that it was never taken by 
ſtorm. After the civil war, Cromwell ordered it to 
be demoliſhed. On the reſtoration, the duke of Buck- 
ingham, whoſe mother was daughter and heir of this 
Francis Earl of Rutland, had it reſtored to him, and 
fold it to William Cavendiſh, marquis and afterwards 
duke of Newcaſtle. In 1664 he began the preſent 
building, but died in 1676, when the work was not 
far advanced. However, he had the building of it ſo 
much at heart, that he lett the revenue of a conſider- 
able eſtate to be applied to that purpoſe, and it was 
finiſhed by Henry his ſon. The expence was about 
14, 000 l. It is one of the ſeats of the” preſent duke 
of Newcaſtle. 

In the park, welt of the caſtle, and facing the river 
Leen, are ſome remains of an ancient building (if it 
may be ſo called) cut and framed in the rock. Dr 
Stukely gives it, as he does moſt things, to the Bri- 
tons. Many other ancient excavations have been 
found in other parts of the rocks. 

The ſrames for knitting ſtockings wert invented by 
one William Lea of this county, about the beginning 
of the laſt century; but he not meeting with the en- 
couragement he expected (a caſe too common with 
the firſt inventors of the moſt uſeful arts), went with 
ſeveral of his workmen to France, on the invitation of 
Henry IV. The death of that king, and the troubles 
which enſued, prevented attention being given to the 
work. Lea died there, and moſt of his men returned 


to England. Other attempts were made to ſteal the 
trade, without better ſucceſs, and it has flouriſhed here 
ever ſince, and is now carried on to a very conſiderable 

extent. 


Notting extent. It is noted for its horſe-races on a fine 
ham courſe on the north ſide of the town. The corpora- 
tion is governed by a mayor, recorder, fix aldermen, 
two coroners; two ſheriffs, two chamberlains, and 
twenty-four common-council men, eighteen of the 
ſenior-=council, and fix of the junior, a bell-bearer, 
and two pinders, one for the fields and the other for 
the meadows. The town being within the juriſdiction 
of the foreſt, the former of theſe pinders is town- 
woodward, and attends the foreſt courts. It has three 
neat churches, the chief of which is St Mary's ; and 
an alms-houſe, endowed with 1001. a- year, for twelve 
poor people; with a noble town houſe, ſurrounded 
with piazzas. A. conſiderable trade is carried on in 
glaſs and earthen wares, and frame-ſtockings, beſides 
the malt, and malt-liquors, mentioned above. Mar- 
ſhal Tallard, when a priſoner in England, was con- 
fined to this town and county. In the duke of New- 
caſtle's park there is a ledge of rocks hewn into a 
church, houſes, chambers, dove-houſes, &c. The 
altar of the church is natural rock; and between that 
and the caſtle there is an hermitage of the like work- 
manſhip. Upon the fide of a hill there is a very ex- 
traordinary ſort of a houſe, where you enter at the 
garret, and aſcend to the cellar, which is at the top 
of the houſe. Here is a noted hoſpital. founded by 
John Plumtree, Eſq; in the reign of Richard II. for 
thirteen poor old widows. There are four handſome 
bridges over the Trent and Lind. To keep theſe in re- 
pair, and for other public purpoſes, the corporation has 
good eſtates. This town and Winchelſea both give title 
of earl to the noble family of Finch. Here David 
king of Scots, when a priſoner in England, reſided ; 
and under-ground is a vault, called Mortimer”s hole, 
becauſe Roger Mortimer earl of March is ſaid to 
have abſconded in it, when he was taken and hanged 
by order of Edward III. W. Long. 1. 5. N. Lat. 53.0. 

NOVA-scoTi1a. See Nova-Scorra. 

Nova Zembla. See Nova ZENMBULA. 

NOVALLE, a ſmall, rich, and populous town of 
Italy, between Padus and Treviſo. E. Long. 12. 5. 
N. Lat. 45. 35. | 
' NOVARA, an ancient and ſtrong city of Italy, 
in the duchy of Milan, and capital of the Novareſe. 
Some pretend that this city was built by the Tro- 
jans, and ſo called quai Novn Ara, becauſe they had 
erected there a temple to Venus. Tacitus mentions 
its being made a municipal city by the Romans, 
and there are many inſcriptions till extant, which 
ſufficiently prove its ancient ſplendor. It is now a 
ſmall but well-built town, ſituated on a little emi- 
nence, in a fine country, betwixt two rivers very well 
fortified, and is the ſee of a biſhop ſuffragan of Mi- 
lan. It is remarkable for the ſeveral ſieges ſuſtained 
in paſt times, and fer being the birth-place of Peter 
Lombard, maſter of the ſentences. E. Long. 8. 35. 
N. Lat. 45. 25. 

NOVATIAN, who made ſo much noiſe and ſo 
greatly diſturbed the peace of the church, was, we are 
told, firſt a Pagan philoſopher. He was baptized in bed 
when dangerouſly ill: recovering, however, he was 
afterwards ordained prieſt of the church of Rome, 
his biſhop having obtained this favour for him, which 


the clergy and people were far {rom beiag diſpoſed to 
Vol. XIII. 
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grant. He does not appear to have had the good of Novatian, 
the church much at heart; for with his wit, know. Novatian«. 
ledge, and eloquence, he might have been peculiarly 
ſerviceable to her, had he not with cowardice firunk 
from his duty when he dreaded perſecution. His 
ambition to be made a biſhop likewiſe miſled him; 
and what occaſioned the apoſtacy of moſt of the firſt 
herefiarchs, alſo occaſioned his. On the death of Fa- 
bian biſhop of Rome, after writing a letter to St Cy- 
prian, he remained quiet whilft the ſee was vacant ; 
but the promotion of Cornelius to that dignity ex- 
cited his envy and jealouſy to no common pitch, Thie 
conſequence was a ſeparation from the new biſhop, 
and from thoſe who profeſſed to believe, what Nova- 
tian ſtrenuoufly denied, that the church could receive 
thoſe again who had been guilty of idolatry. He 
ſoon got a number of followers among the laity, and 
ſome even among the clergy. Novatus, a prieſt of 
Carthage, was one of his party, and having been a 
party-man himſelf againſt St Cyprian, brought his ad- 
herents with him. He got himſelf conſecrated Biſhop 
of Rome in a moſt infamous and clandeſtine manner, 
by three weak men whom he had moſt groſsly impo- 
{ed upon, and one of whom did penance for having 
been concerned in what was ſo contrary to order, de- 
cency, and the rules of the church. 

His deſigns, however, in this diſgraceful affair did 
not ſuceeed, for he was not acknowledged as biſhop 
of that dioceſe; Cornelius being confirmed in it, whilſt 
he was condemned and excommunicated. He ſtill, 
however, taught his doctrine, and at length became 
the head of the party which bears his name. Beſides 
the letter mentioned above, St Jerome ſays he wrote 
on the Paſſever, on the Sabbath, on Circumciſion, on 
the High Priefls, on Prayer, on Jewiſh meals, and on 
Firmneſs of mind, &c. with a large treatiſe on the Tri- 
nity. None of them appear under his own name, and 
ſome are thought not to be his. 

NOVATIANS, Novatiani, a ſect of ancient here- 
tics, that aroſe towards the cloſe of the third century, 
ſo called from Novatian, a prielt of Rome, (ſee the 
preceding article). They were called alſo Catbari, 
trom «ed ap Y, pure, q. d. Puritans. 

Novatian firit ſeparated from the communion of 
pope Cornelius, on pretence of his being too eaſy in 
admitting to repentance thoſe who had fallen off in 
times of perſecution. 

Novatus coming to Rome, joined himſelf to the 
faction of Novatian ; and both maintained, that there 
was no other admiſſion into the church but by the re- 
pentance in baptiſm ; grounding their opinion on 
that of St Paul: It is impathblz tor thoſe once 
„ enlightened, and who have taſted the heavenly gift, 
« if they fall away, to renew themſelves by repent- 
6 ance.“ | 

Not that they denied but a perſon fallen into any 
ſin, how grievous ſoever, might obtain pardon by re- 
pentance; for they themſelves recommend repentance 
in the ſtrongeſt terms: but their doctrine was, that 
the church had it not in its power to receive finners 
into its communion, as having no way of remitting 
ſins but by baptiſm ; which once received could nut 
be repeated. 

In proceſs of time the Novatians ſoſtened and mo- 
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refuſed abſolution to very great ſinners. there may be novels worthy at once of the peruſal of 
The two leaders were proſeribed, and declared he- inexperienced youth and hoary wiſdom. A critic *, 
retics, nor for excluding penitents from communion, by no means too indulgent to works of fancy, and 
but for denying that the church had a power of re- among whofe failings . morals has never been 
mitting fins. See Novarus. numbered, thus expreſſes himſelf on the ſubject of 
NOVATION, or IxxovaT10n, in the civil law, novel writing: —“ "Theſe familiar hiſtories may per- 
denotes the change of one kind of obligation for ano- haps be made of a greater uſe than the ſolemnities of 
ther; as when a promiſe is accepted inſtead of a writ. profeſſed morality, and convey the knowledge of vice 
ten obligation. and virtue with more efficacy than axioms and defini- 
NOVATUS, a prieſt of Carthage, in the third tions. But if the power of example is ſo great as to 
century, who, to avoid being puniſhed for a crime, take poſſeſſion of the memory by a kind of violence, 
joined with the deacon, named Feliciſſimus, againſt St and produce effects almoſt without the intervention of 
Cyprian. He went to Rome in 2513 and there found the will, care ought to be taken, that, when the choice 
Novatian, who had acquired great reputation by his is—unreſtrained, the beſt examples only ſhould be ex- 
eloquence, but who murmured at his not being raiſed hibited ; and that what is likely to operate fo ſtrong- 
to the ſee of Rome in preference to Cornelius. No- ly, ſhould not be miſchievous or uncertain in its et- 
vatus contracted a friend{hip with him; and afterwards fects.” | 
promoted the deteſtable conſecration of Novatian to We have ſaid, that the novel profeſſes above all 
the ſee of Rome. This irregular conſecration produced things to exhibit the nature. of love and its conſequen- 
a very great ſchiſra : Novatus alſo maintained, that the ces. Whether this be efſential to ſuch performances 
church had not the power to receive thoſe to com- may perhaps be reaſonably queſtioned : but it has 
munion who were fallen into idolatry. been made an important part of the drama in moſt 
NOVEL, a fictitious narrative in proſe, which pro- novels, and we think, with great propriety. It is the 
ſeſſes to exhibit the natural workings of the human object of the noveliſt to give a true picture of. life, di- 
heart, the happineſs and miſery of private life, and, verſified only by accidents that daily happen in the 
above all, the nature of the affection called Love, and world, and influenced by paſſions and qualities which 
the conſequence of indulging it in ce tain circum- are really to be found in converſing with mankind. 
ſtance. To accompliſh this object, he conceives a hero or he 
The novel ſprung out of the old romance, and has roine, whom he places in a certain rank of life, en- 
been cenſured for inſipidity, as its parent was for ex- dues with certain qualities of body and mind, and 
travagance. (See Romaxce.). That the greater conducts, through many viciſſitudes of fortune, either 
part of thoſe abſurd things, which, under this title, to the ſummit cf happineſs or to the abyſs of milery, 
are daily iſſuing from the preſs, deſerve all the con- according to the paſſion which he wiſhes to excite in 
tempt with which they can be treated, is a poſition his readers. In the modern novel, this hero or he- 
which we feel not ourſelves inclined to controvert; roine is never placed on a throne, or buried in a cot- 
hut we cannot admit that any ſpecies of writing is in tage; becauſe to the monarch and the cottager no diſ- 
itſelf inſipid, merely becauſe numbers have atempted ficulties occur which can deeply intereſt the majority 
it without ſucceſs. 'The heroic poems of Blackmore of readers. But among the virtuous part of the in- 
are univerſally known to be contemptible perform- termediate orders of ſociety, that affection which we 
ances ; and if we had before us all the heroic poetry call ive ſeldom fails, at ſome period of life, to take poſ- 
that has ever been written, how many thouſands of ſeſſion of the hearts of both ſexes ; and wherever it has 
volumes ſhould we have as mean as either Prince Ar- place, it mult be productive of happinels or of miſery. 
thur, King Arthur, Elize, or Alfred ? Yet no critic has In the proper management of this paſſion conſiſts much 
hitherto dared to maintain, that heroic poetry is an of the difficulty of the novel-writer. He muſt exhi- 
inſipid ſpecies of writing. | bit this hero as feeling all the pangs and pleaſures of 
But t» the novel objections have been urged of love, as ſome times animated with hope, and ſome- 
more importance than its inſipidity. It has been often times ready to fink into deſpair, but always exerting 
affirmed with learned ſolemnity, that the peruſal of himſelf to obtain the gratification-of his wiſhes. In 
novels tends to corrupt the youth of both ſexes: to doing this, care ſhould be taken, either that he never 
produce effeminacy in men and extravagant notions tranſgreſs the laws of virtue, or at leaſt that he never 
of the happineſs of love in women; that it diverts the tranſgreſs them with impunity. | 
minds of the former from more ſerious and uſeful ſtu- ft is juſtly conſidered as the greateſt excellency 
dies, and expoſes the latter to the arts of ſeduction. of art to imitate nature: but it is neceſſary to diſtin- 
That there are too many novels to which this objec- guiſh thoſe parts of nature which are moſt proper for 
tion is applicable in its full force, is a fact which we imitation; greater care is ſtill required in repreſenting 
are afraid cannot be denied: but when it is admitted, life, which is ſo often diſcoloured by paſhon or de- 
let not theſe peformances be again accuſed of inſipi- formed by wickedneſs. If the world be promiſcuouſly 
dity : for were they inſipid, they could have no ſuch deſcribed. I cannot perceive (ſays the great critic al- 
conſequences. It is by laying faſt hold of the heart ready quoted) of what ule it can be to read the ac- 
that they lead it aſtray. That a novel might be writ- count; or why it may not be as ſafe to turn the eye 
ten ſo as to intereſt the heart in behalf of virtue, as immediately upon mankind, as upon a mirror which 
much as any one has ever warped it to the ſide of ſhows all that preſents itſelf without diſcrimination. 
vice, is a truth which no man will ever venture to call It is therefore not a ſufficient vindication of a cha- 
in queſtion who has any knowledge of human na- rater, that it is drawn as it appears: for many cha- 
| £4 racers. 


doctrine, and only ture; and therefore we are decidedly of opinion, that Novel. 
* Johnſon, 


NO v [ 
Novel. rafters ought never to bedrawn ; nor of a narrative, 
A that the train of events is agreeable to obſervation ; for 
that obſervation which is called knowledge of the 
world will be found much more frequently to make 
men cunning than good. The purpoſe of theſe wri- 
tings is ſurely not only to ſhow mankind, but to pro- 
vide that they may be ſeen hereafter with leſs hazard; 
to teach the means of avoiding the ſnares which are 
laid by TREACHERY for INNOCENCE, Without inſuring 
any wiſh for that ſuperiority with which the betrayer 
flatters his vanity ; to give the power of counteractin 
fraud, without the temptation to practiſe it; to ini- 
tiate youth by meek encounters in the art of neceſſary 
defence; ang to increaſe prudence without impairing 
virtue. 

« Many writers, for the ſake of following nature, 
ſo mingle good and bad qualities in their principal 
perſonages, that they are both equally conſpicuous ; 
and as we accompany them through their adventures 
with delight, and are led by degrees to intereſt our- 
ſelves in their favour, we loſe the abhorence of their 
faults, becauſe they do not hinder our pleaſures, or per- 
haps regard them with ſome kindneſs for being united 
with ſo much mecrit.——There have been men indeed 
ſplendidly wicked, whoſe endowments threw a bright- 
neſs on their crimes, and whom ſcarce any villainy 
made perfectly deteſtable, becauſe they never could 
be wholly divecſted of their excellencies ; but ſuch have 
been in all ages the great corrupters of the world ; and 
their reſemblance ought no more to be preſerved than 
the art of murdering withont pain. 

« In narratives, where hiſtorical veracity has not 
place, there ſhould be exhibited the molt perfe& idea 
of virtue; of virtue not angelical, nor above proba- 
bility (for what we cannot credit we ſhall never imi- 
— but the higheſt and pureſt that humanity can 
reach, which, exerciſed in ſuch trials as the various 
revolutions of —_ ſhall bring upon it, may, by 
conquering ſome calamities and enduring others, teach 
us what we may hope, and what we can perform, 
Vice (for vice is neceſſary to be ſhown) ſhould always 
diſguſt : nor ſhould the graces of gaiety, or the dig- 
nity of courage, be ſo united with it, as to reconcile 
it to the mind. Wherever it appears, it ſhould raiſe 
hatred by the malignity of its practices, and contempt 
by the meanneſs of its ſtratagems : for while it is 
ſupported by either parts or ſpirit, it will ſeldom be 
heartily abhorred.” | 
If theſe obſervations be juſt, and to us they ap- 
pear unanſwerable, Richardſon's Lovelace is a cha- 
rater which ought never to have heen drawn. In the 
graces of gaiety and the dignity of courage, in libe- 
rality without profuſion, in preſeverance and addreſs, 
he every where appears as the firſt of men: and that 
honour with which he protects the virtue of his Ro/e- 
bud, if any inſtruction is to be drawn from it, can 
only lead the admirers of Richardſon to believe that 
another Clariſſa might be in perſect ſafety were ſhe 
to throw herſelf upon the honour of another Love- 
lace, Yet in the compolition of this ſplendid charac- 
ter, there is not one principle upon which confidence 
can ſecurely reſt ; and Lovelace, whilſt he is admired 
by the youth of both ſexes, and eſcapes the contempt 
of all mankind, muſt excite in the breaſt of the cool 
moraliſt ſentiments of abhorrence and deteſtation. 
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A French critic , ſpeaking of this character, ſays, Novel. 
« By turns I could embrace and fight with Lovelace. 1 The 4. 


His pride, his gaiety, his drollery, charm and amnſe ther of la- 
me; his genius confounds me and makes me ſmile ; joli-fewm- 
his wickedneſs aſtoniſhes and enrages me; but at the or La 
ſame time I admire as much as I deteſt him.“ Surely femme du 
this is not the character which ought to be preſented A 
to the inexperienced and ardent mind. 

The moſt perfect characters which we at preſent re- 
collect in any novel are Richardſon's Graadiſon an 
Fielding's Allworthy. "Che virtues of the former are 
perhaps tinctured with moral pedantry, if we may uf: 
the expreſſion; and the latter ſuffered himſelt to 
be long im oſed upon by the arts of the hypocrite and 
the philoſophical coxcomb ; but without ſome defects 
they would not be human virtues, and therefore no 
objects of Luman imitation. Clariſſa is an excellent 
character: ſhe has as much perfection as can be ex- 
pected in woman, whillt the exhibits, at the ſame time, 
ſome obvious defects. ' 

As it is the obje& of the noveliſt to intereſt the 
heart, and to communicate inſtruction through the 
medium of pleaſure, his work, like a tragedy or 
comedy, ſhould be one, exhibiting a hero or heroine 
whoſe ſucceſs every incident ſhould contribute to for- 
ward or to retard. In this reſpect no work of fancy 
has ever ſurpaſſed the Tom Jones cf Fielding. It is 
conſtructed upon principles of the ſoundeſt critiſciſm, 
and contains not a ſingle event which does not in 
ſome way contribute towards the winding up of the 
piece. A living author, deeply read in Grecian lite- 
rature, and far from being prejudiced in behalf of 
any modern, has been heard to ſay, that had Ariſtotle 
ſeen Tom Jones, he would have pronounced it a poem 
perfect in its kind. 

Againſt this ſentence another critic of name has 
entered his proteſt, and ſtrenuouſly maintained that 
nothing can be a poem which is not written in verſe, 

We ſhall judge of the truth of this concluſion by 
comparing it with the principles from which it is de. 
duged. Having laid down as a maxim incontro- 
vertible, that © the end of poetry is pleaſure, to which 
uſe itſelf muſt be ſubſervient,” he very juſtly infers 
from this 1bEA, that © poetry ſhould neglect no ad- 
vantage that fairly offers itſelf, of appearing in ſuch 
a dreſs or mode of language as is moſt taking and 
agreeable to us. It follows (he ſays), from the ſam: 
idea of the end which poetry would accompliſh, that 
not only rhythm, but xumBErs properly fo called, 
is eflential to it, and that it cannot obtain its own 
purpoſe unle!s it be clothed in vzzsz.” He then 
proceeds to aſk, * What, from this concluſion, are 
we to think of thoſe y»vels or romances, as they ate call. 
ed, which have been ſo current of late through all Eu- 
rope? As they propoſe pleaſure for their end, and 
proſecute it, beſides, in the way of fin, though 
without metrical numbers, and generally indeed in 
harth and rugged proſe, one calily ſees what their 
pretenſions are, and under what idea they are ambi- 
tious to be received. Yet as they are wholly deſti- 
tute of meaſured ſounds (to ſay nothing of their other 
numberleſs defects), they can at molt be conſidered 
but as haſty, imperfect, and abortive poems: whether 
ſpawned from the dramatic or narrative ſpecies, it may 
be hard to ſay. 5 
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Unfiniſhed things, one knows not what to call. 

Their generation's ſo equivocal. 
However, ſuch as they are, thoſe novelties have been 
general'y well received ; Some for the real merit of 
their execution ; ethers, for their amuſing ſubjects: all 
of them, for the gratification they afford, or at leaſt 

romile, to a vitiated, pallid, and ſickly imagination, 

that laſt diſeaſe of learned minds, and ſure progno- 
ſtic of expiring letters. But whatever may be the 
temporary ſucceſs of theſe things (for they vaniſh as 
fait as they are err good ſenſe will acknow- 
ledge no work of art but fuck as is compoſed accord - 
ing to the laws of its kind.” 7 ; 
Of this ſevere criticiſm the author himſelf has 
given us what amounts to a complete confutation. 
He tells us, that the ancients looked for ſo much force 
and ſpirit of expreſſion in whatever they dignified 
with the name of poem, as ſometimes to make a que- 
ſtion „whether comedy were rightly referred to this 
claſs, becauſe it differed only in meaſure from mere 
proſe ? Their doubt (he juſtly adds) might have 
been ſpared or at leaſt reſolved, if they had conſidered 
that comedy adopts as much of this force and ſpirit 
of words as is conſiſtent with the nature and dignity 
of that pleaſure which it pretends to give: For the 
name of poem will belong to every compoſition whoſe 
primary end is to pleaſe, provided it be fo conſtructed 
as to afford all the pleaſure which its kind or ſort will 

rmit.”? 

If this deciſion be juſt, and we readily admit it, 
4 well compoſed novel is intitled to the appellation 
of a poem though it be written in proſe and in a ſtyle 
not remarkable for elevation. The buſineſs of the 
noveliit is to intereſt the heart by a diſplay of the 
incidents of common life. In doing this, he muſt ex- 
mbit ſcenes that are probable, and record ſpeeches 
that are natural. He is not at liberty to invent, but 


Novel. 
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only to ſelect, objects, and to call from the maſs of 
mankind thoſe individuals upon which the attention 
cught moſt to be employed. The more cloſely he 
adheres to this rule, the more deeply does he intereſt 
us in his narrative ; becauſe every reader ſees at once 
thar it is poſſible he may at ſome time or other be in 
circumſtances nearly reſembling thoſe of the hero of 
But the buſineſs of life is not tranſacted 
in pompous language, and the ſpeeches of real loves 
made in verſe eicher rhimed or blank Were Tom 
Jones or Clariſſa Har'owe to be tranſlated into verſe, 
we ſhall venture to aſſert that they would quickly 
loſe their hold of the public mind ; becauſe the hero 
and heroine would then appear in a light which every 


the tale. 


heart muſt feel to be unnatural. 


It is well obſerved by Johnſon, that the taſk of the 
novel writer © requires, together with that learning 
which is to be gained from books, that experience 
which can never be attained by ſolitary diligence, but 
muſt uriſe from general converſe aud accurate obſer- 
vation of the living world. Their performances have, 
as Horace expreſles it, plus eneris quantum varia minus, 
little indulgence, and therefore more difficulty. They 
are engaged in portraits of which every one knows 
the original, and can detect any deviation from exact- 
Other writings are ſafe, except 
ſrom the malice of learning, but theſe are in danger 
from every common reader; as the ſlipper ill executed, 


neſs of reſemblance. 
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was cenſured by a ſhoemaker who happened to ſtop Novel 
in his way at the Venus of Appelles.” It is in thus Novelty 
faithtully copying nature that the excellence of Field — 
ing conſiſts. No man was ever better acquainted with 

the ſhades. which diverſifies characters, and none ever 

made his perſunages act and ſpeak more like real men 
and women in the particular circumſtances which 
deſcribes. 

« But the fear of not being approved as a juſt 
copier of human manners, is not the moſt important 
concern that an author of this claſs ought to have 
before him. Novels are written chiefly to the young, 
the ignorant, and the idle, to whom they ſerve as 
lectures of conduct and introduction into liſe. In 
every ſuch work, it ſhould thereſore be carefully in- 
culcated, that virtue is the higheſt proof of under- 
ſtanding, and the only ſolid baſis of greatneſs; and 
that vice is the natural conſequence of narrow 
thoughts; that it begins in miſtake. and ends in ig- 
nominy : and fince love muſt. be introduced, it ſhout 
be repreſented at leading to wretchedneſs, whenever 
it is ſeparated from duty or from prudence.” 

Nover, in the civil law, a term uſed for the 
conſtitutions of ſeveral emperors, more particularly 
thoſe of Juſtinian. They were called novels, either 
from their producing a great alteration in the face of 
the ancient law, or becauſe they were made on new 
caſes, and after the reviſal, of the ancient code. 

NOVELTY, or Nzwxtss. Of all the circum- 
ſtances that raiſe emotions, not excepting beauty, nor 
even greatneſs, ſays Lord Kames*, novelty hath. the 
moſt powerful influence. A new obje& produces in- 
ſtantaneouſly an emotion termed auonder, which totally 
occupies the mind, and tor a time excludes all other 
objects. Converſation among the vulgar never is more 
intereſting than when it turns upon ſtrange objects and 
extraordinary events, Men tear themſelves from. their 
native country in ſearch of things rare and new ; and 
novelty converts into a pleaſure the fatigues and even 
perils of travelling. To what caule ſhall we aſcribe 
theſe fingular appearances ? To curioſity undoubtedly ; 
a principle implanted. in human nature for a purpoſe 
extremely beneficial, that of acquiring knowledge; 
and the emotion of wonder raiſed by new and ſtrange 
objects, inflames our curioſity to know more of ſuch 
objects. This emotion is different from a4miration ; 
novelty, wherever found, whether in a. quality or ac- 
tion, is the cauſe of wonder; admiration is direted to 
the perſon who performs any thing wonderful. 

During infancy, every new object is probably the 
occaſion of wonder, in ſome degree; becauſe, during 
infancy, every obje at firſt ſight is ſtrange as well as 
new: but as objects, are rendered familiar by cuſtom, 
we ceaſe by degrees to wonder at new appearances, it 
they have any reſemblance to what we are acquainted 
with ; for a thing muſt be fingular as well as new 
to raiſe our wonder. To ſave multiplying words, we 
would be underſtood to comprehend both circum- 
ſtances when we hereafter, talk of novelty. 

In an ordinary train of perceptions where one thing 
introduces another, not a fingle object makes its ap- 
pearance unexpectedly: the mind thus prepared for 
the reception of its objects, admits them one after an- 
other without perturbation. But when a thing breaks 


in unexpectedly, and without the preparation of any 
con- 
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connection, it raiſes emotion, known by the name of 


A ſurpriſe. That emotions may be produced by the 


molt familiar object, as when one unexpectedly meets 
a friend Who was reported to be dead; or a man in 
high life, lately a beggar. On the other hand, a new 
object, however ſtrange, will not produce the emotion, 
if the ſpeQator be prepared for the ſight ; an elephant 
in India will not ſurpriſe a traveller who goes to ſee 
one; and yet its novelty will raiſe his wonder : an In- 
dian in Britain would be much ſurpriſed to ſtumble up- 
on an elephant feeding at large in the open fields ; but 
the creature itſelf, to which he was accuſtomed, would 
not raiſe his wonder. 

Surpriſe thus in ſeveral reſpects differs from wonder, 
unexpectedneſs is the cauſe of the former emotion : no- 
velty is the cauſe of the latter. Nor differ they leis in 
their nature and circumſtances, as will be explained by 
and by. With relation to one circumſtance they per- 
fectly agree; which is, the ſhortneſs of their duration: 
the inſtantaneous production of theſe emotions in per- 
fection, may contribute to that effect, in conformity 
to a general law. That things ſoon decay which ſoon 
come to perfection; the violence of the emotions, may 
alſo contribute; for an ardent emotion, which is not 
ſuſceptible of increaſe, cannot have a long courſe, But 
their ſhort duration is occaſioned chiefly by that of 
their cauſes: we are ſoon reconciled to an object, how- 
ever unexpected; and novelty ſoon degenerates iuto ſa- 
miliarity. 

Whether theſe emotions be pleaſant or painful, is 
not a clear point, It may appear ftrange, that our 
own feelings, and their capital qualities thould afford 
any matter for a doubt: but when we are engroſſed by 
any emotion, there is no place for ſpeculation ; and 
when ſufficiently calm for ſpeculation, it is not eaſy to 
recal the emotion with accuracy. New objects are 
ſometimes terrible, ſometimes delightful: the terror 
which a tyger inſpires is greatelt at firit, and wears off 
gradually by familiarity : on the other hand, even wo- 
men will acknowledge that it is novelty which pleaſes 
the moſt in a new fathion. It would be raſh however 
to conclude, that wonder is in itſelf neither pleaſant nor 
painful, but that it aſſumes either quality according to 
circumſtances. An object, it is true, that hath a 
threatning appearance, adds to our terror by its no- 
velty ; but from that experiment it doth not follow, 
thay novelty is in itſelf diſagreeable ; tor it is perſectly 
conſiſtent that we be delighted with an object in one 
view, and terrified with it in another. A river in flood 
{welling over its banks, is a grand and delightful ob- 
jet ; and yet it may produce no ſmall degree of fear 
when we attempt to croſs it: courage and magnani- 
mity are agreeable ; and yet when we view theſe qua- 
lities in an enemy, they ſerve to increaſe our terror. 
In the ſame manner, novelty may produce two effects 
clearly diſtinguiſhable from each other: it may di- 
rectly and in itſelf, be agreeable, and it may have an 
oppalite effect indirectly, which is to inſpire terror; 
for when a new object appears in any degree dangei- 
ous, our ignorance of its powers and faculties affords 
ample ſcope for the imagination to dreſs it in the moſt 
frightful colours. The firſt ſight of a lion, for ex- 
ample, may at the ſame initant produce two oppoſite 
feelings, the pleaſant emotions of wonder, and pain- 


ful paſſion of terror: the novelty of the object pro- 
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ter indirectly. Thus, when the ſubje& is analiſed, 
we find that the power which novelty hath indi- 
realy to inflame terror, is perfectly conſiſtent with 
its being in every circumſtance agreeable. The mat- 
ter may be put in the clearelt light, by adding the 
following circumſtance. If a lion be firſt ſeen from 
a place of ſafety, the ſpectacle is altogether agreeable 
without the leaſt mixture of terror. If, again, the 
firſt ſight puts us within reach of that dangerous ani- 
mal, our terror may be ſo great as quite to exclude. 
any ſenſe of novelty. But this fact proves not that 
wonder is painful: it proves only, that wonder may be 
excluded by a more powerful pation, Every man may 
be made certain from his own experience, that won- 
der raiſed by a new objet that is inoffenfive, is al- 
ways pleaſant ; and with reſpect to offenſive objects, 


it appears, from the foregoing deduction, that the 


ſame mult hold as long as the ipectator can attend to 
the novelty. 

Whether ſurpriſe be in itſelf pleaſant or painful, is 
a queſtion not leſs intricate than the former. It is cer- 
tain that ſurpriſe inflames our joy when unexpectedly 
we meet with an old friend, and not leſs our terror 
when we {tumble upon any thing noxious. To clear 
that queſtion, the firſt thing to be remarked is, that 
in ſome inſtances an unexpected object overpowers the 
mind, ſo as to produce a momentary ſtupefaction:; 
where the object is dangerous, or appears ſo, the ſud- 
den alarm it gives, without preparation, is apt totally 
to unhinge the mind, and for a moment to ſuſpend all 
its faculties, even thought itſelf; in which ſtate a man 
is quite helpleſs; and ff he move at all, is as like to 
run upon the danger as from it. Surpriſe carried to 
ſuch a height, cannot be either pleaſant or painful ; be- 
cauſe the mind, during ſuch momentary ſtupefaction, 
is in a good meaſure, if not totally, inſenſible. 
If we then inquire for the character of this emotion, 
it muſt be where the unexpected object or event pro- 
duceth leſs violent effects. And while the mind re- 
mains ſenſible of pleaſure and pain, is it not natural to 
ſuppcſe, that ſurpriſe, like wonder, ſhould have an in- 
variable character? It wauld appear however, that 
ſurpriſe has no invariable character, but aſſumes tha 
of the object which raiſes it. Wonder being an emo- 
tion invariably raiſed by novelty, and being diſtinguiſh- 
able from all other emotions, ought naturally to poſ- 
ſels one conſtant character. The unexpected appear- 
ance of an object, ſeems not equally intitled to pro- 
duce an emotion diſtinguiſhable from the emotion, plea- 
ſant or painful, that is produced by the object in its 
ordinary appearance: the effect it ought naturally to 
have, is only to ſwell that emotion, by making it more 
pleaſant or more painful than it commonly is. And that 
conjecture is confirmed by experience, as well as by 
language which is built upon experience: when a man 
meets a friend unexpectedly, he is ſaid to be agreeably 
ſurpriſed; and when he meets an enemy unexpectedly, 
he is ſa d to be diſagreeably ſurpriſed, It appears, 
then, that the ſole effect of ſurpriſe 1s to ſwell the emo- 
tion raiſed by the objet. And that effect can be clear- 
ly explained: a tide of connected perceptioas glide 
gently into the mind, and produce no perturbation; 
but an object breaking in unexpectedly, ſounds an, 
alarm, rouſes the mind out of its calm ſtate, and directs. 


Us. 
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Novelty. its whole attention to the object, which, if agreeable, 
— 


becomes doubly ſo. Several circumſtances concur to 
produce that effe& : on the one hand, the agitation of 
the mind and its keen attention prepare it in the moſt 
effectual manner for receiving a deep impreſſion: on 
the other hand, the object, by its ſudden and unfore- 
ſeen appearance, makes an impreſſion not gradually as 
expected objects do, but as at one ſtroke with its whole 
force. The circumſtances are preciſely ſimilar where 
the object is in itſelf di agreeable (A). 

The 1 of novelty is eaſily diſtinguiſhed from 
that of variety : to produce the latter, a plurality of 
objects is neceſſary ; the former ariſes from a circum- 
ſtance found in a ſingle object. Again, where objects, 
whether coexiſtent or in ſucceſſion, are ſufficĩently di- 
verlified, the pleaſure of variety is complete, though 
every ſingle object of the train be familiar; but the 
pleaſure of novelty, directly oppoſite to familiarity, re- 
quires no diverſification. 

There are different degrees of novelty, and its ef- 
fects are in proportion. The loweſt degree is found in 
objects ſurveyed a ſecond time after a long interval; 
and that in this caſe an object takes on ſome appear- 
ance of novelty, is certain from experience : a large 
building of many parts variouſly adorned, or an exten- 
ſive field embelliſhed with trees, lakes, temples, ſtatues, 
and other ornaments, will appear new oftener than 
once: the memory of an object ſo complex is ſoon loſt, 
of its parts at leaſt, or of their arrangement. But ex- 
perience teaches, that, even without any decay of re- 
membrance, abſence alone will give an air of novelty 
to a once familiar object; which is not ſurpriſing, be- 
cauſe familiarity wears off gradually by abſence : thus 
a perſon with whom we have been intimate, return- 
ing after a long interval, appears like a new acquaint- 
ance. And diſtance of place contributes to this ap- 


pearance, not leſs than diſtance of time: a friend, 


for example, after a ſhort abſence. in a remote coun- 
try, has the ſame air of novelty as if he had return- 
ed after a longer interval from a place nearer home : 


1 


(134 ] 
the mind forms a connection between him and the re- Novelty, 
mote country, and beſtows upon him the ſingularity ——— 


NOV 


of the objects he has ſeen. For the ſame reaſon, when 
two things equally new and ſingular are preſented, the 
ſpectator balances between them; but when told that 
one of them is the product of a diſtant quarter of the 
world, he no longer heſitates, but clings to it as the 
more ſingular: hence the preference given to foreign 
luxuries, and to foreign curioſities, which appear rare 
in proportion to-their original diſtance. | 

The next degree of novelty, mounting upward, is 
found in objects of which we have ſome information at 
ſecond hand ; for deſcription, though it contribute-to 
familiarity, cannot altogether remove the appearance 
of novelty when the object itſelf is preſented: the firſt 
ſight of a lion occaſions ſome wonder, after a thorough 
acquaintance with the correcteſt pictures and ſtatues 
of that animal. 

A new object that bears ſome diſtant reſemblance 
to a known ſpecies, is an inſtance of a third degree of 
novelty: a ſtrong reſemblance among individuals of 
the ſame ſpecies, prevents almoſt entirely the effe& of 
novelty, unleſs diſtance of place or ſome other circum- 
ſtance concur z but where the reſemblance is faint, ſome 
degree of wonder is felt, and the emotion riſes in pro- 
portion to the faintneſs of the reſemblance. 

The higheſt degree of wonder ariſeth from unknown 
objects that have no analogy to any ſpecies we are ac- 
quainted with. Shakeſpeare in a ſimile introduces that 
ſpecies of novelty : | 

As glorious to the ſight | 
As is a winged meſſenger from heaven 
Unto the white up-turned wond'ring eye 
Ot mortals, that fall back to gaze on him 
When he beſtrides the lazy-pacing clouds 
And ſails upon the boſom of the air. 

| Romeo and Juliet. 

One example of that ſpecies of novelty deſerves pe- 
cular attention; and that is, when an object altoge- 
ther new is ſeen by one perſon only, and but once. 

Theſe 


— 


(a) What the Mareſchal Saxe terms le cæur humain, is no other than fear occaſioned by ſurpriſe. 


* 


It is 


owing to that cauſe that an ambuſh is generally ſo deſtructive: intelligence of it beforehand renders it perfect - 
ly harmleſs. The Mareſchal gives from Cæſar's Commentaries two examples of what he calls e ceur humain. 
At the ſiege of Amiens by the Gauls, Cæſar came up with his army, which did not exceed 7000 men; and 
began to entrench himſelf in ſuch a hurry, that the barbarians, judging him to he afraid, attacked his entrench- 
ments with great ſpirit. During the time they were filling up the ditch, he iſſued out with his cohorts, and 
by attacking them unexpectedly ſtruck a panic that made them fly with precipitation, not a ſingle man of- 
fering to make a land. At the ſiege of Aleſia, the Gauls infinitely ſuperior in number attacked the Roman 
lines of circumvallation, in order to raiſe the ſiege, Cæſar ordered a body of his men to march out ſilently, 
and to attack them on the one flank, while he with another body did the ſame on the other flank. The ſur- 
priſe of being attacked when they expected a defence only, put the Gauls into diſorder, and gave an 
caſy victory to Cælar. 

A third may be added not leſs memorable. In tlie year 846, an obſtinate battle was fought between Xamire 
king of Leon and Abdoulrahman the Moorith king of Spain.. After a very long conflict, the night only pre- 
vented the Arabians from obtaining a complete victory. The king of Leon, taking advantage of the darkneſs, 
retreated to a neighbouring hill, leaving the Arabians maſters of the field of battle. Next morning, perceiving 
that he could not maintain his place for want of proviſions, nor be able to draw off his men in the 
face of a victorious army, he ranged his men in order of battle, and, without loſing a moment, marched 
to attack the enemy, reſolving to conquer or die. The Arabians, aſtoniſhed to be attacked by thoſe who 
were conquered rhe night es civy loſt all heart: fear ſucceeded to aſtoniſhment, the panic was univerſal, 
and they all turned their backs without almoſt drawing a ſword. 


ſelves from others. 
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gularity of the object, to inflame wonder to its higheſt 
itch. | | 
x In explaining the effects of novelty, the place a be- 
ing occupies in the ſcale of exiſtence, is a circumſtance 
that muſt not be omitted. Novelty in che individuals 
of a low claſs is perceived with indifference, or with a 
very flight emotion: thus a pebble, howeyer ſingular 
in its appearance, ſcarce moves our wonder. The emo- 
tion riſes with the rank of the object; and, other cir- 
cumſtances being equal, is ſtrongeſt in the higheſt or- 
der of exiſtence; a ſtrange inſet affects us more than a 
ſtrange vegetable; and a ſtrange quauruped more 


than a ſtrange inſect. 


Howeveft natural novelty may be, it is a matter of 


experierce, that thoſe who reliſh it the moſt are care- 
ful to conceal its influence. Love of novelty, it is true, 
prevails in children, in idlers, and in men of ſhallow 


underſtanding : and yet, after all, why ſhould one be 
aſhamed of indulging a natural propenſity ? A diſtinc- 
tion will afferd a fatisfatory aniwer. No man is 
aſhamed of curioſity when it is indulged to acquire 
knowledge. But to prefer any thing, merely becauſe 
it is new, ſhows a mean taſte which one ought to be 
aſhamed of: vanity is commonly at the bottom, which 
leads thoſe who are deficient in taſte to prefer things 
odd, rare, or ſingular, in order to diſtinguiſh them- 
And in fact, that appetite, as 
abovementioned, reigns chiefly among perſons of a 
mean taſte, who are ignorant of refined and elegant 
pleaſures. | 

Of this taſte we have ſome memorable inſtances in 
men of the higheſt and the beſt education. Lucian 
tells the following ſtory of Ptolemy I. which is as dif. 
graceful to him as honourable to his ſubjects. This 
prince had ranſacked the world for two curioſities : 
one was a camel from Bactria all over black; the other 
a man, half black half white. Theſe he preſented to 
the people in a public theatre, thinking they would 
give them as much ſatisfaction as they did him; but 
the black monſter, inſtead of delighting them, affright- 
ed them; and the party-coloured man raiſed the con- 
tempt of ſome and the abhorrence of others. Ptolemy, 
finding the Egyptians preferred ſymmetry and beauty 
to the moſt altoniſhing productions of art or nature 
without them wifely removed his two enormous 


trifles out of ſight ; the neglected camel died in a lit- 


tle time, and the man he gave for a ſong to the mu- 
ſician Theſpis. 

One final cauſe of wonder, hinted above, is, that 
this emotion is intended to ſtimulate our curioſity. 
Another, ſomewhat different, is, to prepare the mind 
for receiving deep impreſſions of new objects. An ac- 
quaintance with the various things that may affect us, 
and with their properties, is eſſential to our well-being : 
nor will a flight or ſuperficial acquaintance be ſuffi- 
cient ; they ought to be ſo deeply engraved on the 
mind, as to be ready for uſe upon every occaſion. 
Now, in order to a deep impreſſion, it is wiſely con- 
trived, that things ſhould be introduced to our ac- 
quaintance with a certain pomp and ſolemnity produc- 
tive of a vivid emotion. When the impreſſion is once 
fairly made, the emotion of novelty being no longer 


neceſſary, vaniſheth almoſt inſtantaneouſly ; never to 


=. 
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w— the ſingularity of the ſpectat or concurs with the ſin- 
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return, unleſs where the impreſſion happens to be ob- 
literated by length of time or other means; in which 
caſe the ſecond introduction hath nearly the ſame ſo- 
lemnity with the firſt. 

| Defqning wiſdom is no where more eligible than 
in this part of the human frame. If new objects did 
not affect us in a very peculiar manner, their impreſ- 
ſions would be fo light as ſcarce to be of any uſe in 
life: on the other hand, did objects continue to affect 
us as deeply as at firfl, the mind would be totally en- 
groſſed with them, and have no room left either for 
action or reflection. 

The final cauſe of ſurpriſe is ſtill more evident than 
of novelty. Self-love makes us vigilantly attentive to 
ſelf· preſer vation; but ſelf-love which operates by 
means of reaſon and reflection, and impels not the 
mind to any particular obje& or from it, is a principle 
too cool for a ſudden emergency; an object breaking 
in unexpectedly, affords no time for deliberation ; and 
in that caſe the agitation of ſurpriſe comes in ſeaſon- 
ably to rouſe ſelf love into action: ſurpriſe gives the 
alarm ; and if there be any appearance of danger, our 
whole force is inſtantly ſummoned to ſhun or to pre- 
vent it, 


NOVELLARA, a handſome town of Italy, and. 


capital of a ſmall diſtrict of the ſame name, with a 


. hand{. me caſtle, where their ſoverei gn reſides. E. long. 


10. 37. N. Lat. 45. 50. 

NOVEMVIRI, nine magiſtrates of Athens, whole 
government laſted but for one year. The firſt of 
whom was called archon, or prince; the ſecoud ba- 


filius, or king; the third polemarchus, or general of 
the army: the other fix were called h2/methetz, or 


lawgivers. They took an oath to obſerve the laws; 
and in caſe of failure, obliged themſelves to beſtow 
upon the commonwealth a ſtatue of gold as big as 
themſeives. Thoſe who diſcharge.! their office with 


honour, were received into the number ct the ſenators 


of Areopagus. 

NOVI, a town of Italy, in the territory of Genoa, 
on the confines of the Milaneſe. It was taken by the 
Piedmonteſe in 1746. E. Long. 8. 48. N. Lat. 
44- 45+ 

Nori Bazar, a conſiderable town of Tarkey in 
Europe, and in Servia, near the river Oreſco. E. Long. 
20. 24. N. Lat. 43. 25. 


NOVICE, a perſon not yet ſkilled or experienced 
in an art or profeſſion. | 


In the ancient Roman militia, noviciit, or novitii, 
were the young raw ſoldiers diſtinguiſhed by this ap- 


pellation from the veterans. 
In the ancient orders of knighthood, there were 


novices or clerks in arms, who went through a kind of 


of apprenticeſhip ere they were admitted. knights.— 
See KNIGHT. | 

Novice. is more particularly uſed in monaſteries for 
a religious yet in his, or her, year of probation, and 
who has not yet made the vows. 


In ſome convents, the ſub prior has the direction of 


the novices. In nunneries, the novices wear a white 

veil; the reſt a black one. 
NOVICIATE, a year of probation appointed for 

trial of religious, whether or no they have a voca- 


tion, and the neceſla.y qualities for living up to the 
rule; the obſervation whereof they are to bind them 
ſelves. 


Novellara 


Noviciate. 
— J— 
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in ſome houſes more. It is eſteemed the bed of the 


N civil death of a novice, who expires to the world by 
—  — profeſſion. 


NOVIGRAD, a ſmall but 2 town of Upper 
Hungary, capital of a county of the ſame name, with 
a good caſtle, ſeated on a mountain near the Danube. 
E. Long. 18. 10. N. Lat. 40. 50. 

Novica, a ſmall but ſtrong town of Dalmatia, 
with a caſtle, and ſubject to the Turks; ſeated on a 
lake of the ſame name, near the gulph of Venice. 
E. Long. 16. 45. N. Lat. 44. 30. 

Novi6ranD, a very ſtrong place of Servia, ſubject to 
the Turks; ſeated near the Danube. E. Long. 26. 5. 
N. Lat. 45. 5. | 

NOVIODUNUM (Cæſar), a town of the Ædui, 
commodiouſly ſeated on the Liguris : the Nivernum 
of Antonine. Now Never, in the Orleannois, on the 
Loire. -A ſecond Noviedunum of the Aulerci Dia- 
blintes, in Gallia Celtica, (Antonine) ; called Novfo- 
dunum (Ptolemy), and Noningentum Retrudum by the 
moderns : Nogente le Rotrou, capital of the duchy of 
Perche.—A third of the Bituriges, (Czfar) : Now 
Nuvee ſur Baranion; a village 15 miles to the north 
_ of Bourges, towards Orleans.—A fourth, of Mafia, 

Inferior, (Prolemy), ſituated on the Iſter; now Nivors, 
in Beſſarabia.— A fifth, of Pannonia Superior, (An- 
tonine: now Gurkfield in Carinthia.— A ſixth, Novis- 
dunum Suęſſionum, the ſame with Auguſta Sueſſianum. 
A ſeventh, Noviodunum of the Veromandui in Gallia 
Belgica, (Cæſar): now Noyor in the Ifle of France, 
on the borders of Picardy. 

NOUN, ſee GaAMukR, no 7.; and chapter 1ſt in 
tolo. 

NOVOGOROD werscx, or Great Noavogorod, 
according to Mr Coxe, is ene of the moſt ancient ei- 
ties in Ruſſia. It was formerly called Great Novegorod, 
to diſtinguiſh it from other Ruſſian towns of a fimilar 
appellation ; and now preſents to the attentive and in- 
telligent traveller a ſtriking inſtance of fallen grandeur. 
According to Neſtor, the earlieſt of the Ruſſian hi- 
ſtorians, it was built at the ſame time with Kiof, 
namely, in the middle of the 5th century, by a Scla- 
vonian horde, who, according to Procopius, iſſued 
{rom the banks of the Volga. Its antiquity is clearly 
proved by a paſſage in the Gothic hiſtorian Jornandes, 
in which it is called Civitas Nova, or new town. We 
have little inſight iato its hiſtory before the ninth cen- 
tury, when Ruric the firſt great-duke of Ruſſia redu- 
ced it, and made it the metropolis of his vaſt domi- 
nion. The year ſubſequent to his death, which hap- 
pened in 879, the ſeat of government was removed, 
under his ſon Igor, then an infant, to Kiof; and No- 
vogorod continued, for above a century, under the 
juriſdiction of governors nominated by the great dukes, 
until in 970, when Svatoſlaf, the ſon of Igor, created 
his third fon Vladimir duke of Novogorod ; the latter, 
{uccceding his father in the throne of Ruſſia, ceded 
the town to his ſon Yaroflaf, who in 1036 granted to 
tke inhabitants very conſiderable privileges, that laid 
the foundation of that extraordinary degree of liberty 
which they aſterwards gradually obtained. From this 
period Novogorod was for a long time governed by its 
own dukes: theſe ſovereigns were at firit ſubordinate 
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Novigrad ſelves to by vow. The noviciate laſts a year at leaſt; 


and an halt; an 
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to the great-dukes, who reſided at Kiof and Volodi- 
mir; but afterwards, as the town increaſed in popula- 
tion and wealth, they ually uſurped an abſolute 
independency. Its independency, however, was not 
perpetual. It continued, indeed, in a flouriſhing ſtate 
until the middle of the 15th century : but the great- 
dukes of Ruſſia, whoſe anceſtors had reigned over this 
town, and who ftill retained the title of dukes of No- 


v 
to Volodi mir, and afterwards to Moſcow, laid claim to 
its feudal ſovereignty; a demand which the inhabitants 


ſometimes put off by compoſition, ſometimes by re- 


ſiſtance, but were ſometimes compelled to acknow- 
ledge. At length, however, the great-duke became 
abſolute ſovereign of Novogorod, though the oſtenſible 
forms of government were {till preſe-ved. It even then, 
however, continued to be the largeſt and moſt com- 
mercial city of Ruſſia; a proof cf which we have as 
late as the year 1554, from the flowing deſcription 
of Richard Chanceler, who paſſed through it in 1554 
in his way to Moſcow. Next unto Maſcow, the 
city of Noyogorod is reputed the chiefeſt of Ruſſia; 
for although it be in majeſty inferior to it, yet in 
greatneſs it goeth beyond it. It is the chiefeſt and 
greateſt mart town of all Muſcovy ; and albeit the 
emperor's ſeat is not there, but at Moſcow, yet the 
commodiouſneſs of the river, falling into that gulph 
which is called Sinus Finnicus, whereby it is well 
frequented by merchants, makes it more Anon than 
Moſcow itſelf.” An idea of its population during 
this period, when compared with its preſent declined 
ſtate, is manifeſt from the fact, that in 1508 above 
I 5,000 perſons died of an epidemical diſorder ; more 
than double the number of its preſent inhabitants. In 
its moſt flouriſhing condition it contained at leaſt 
400,000 ſouls. Its ruin was brought on by Ivan Va- 
ſilievitch II. and completed by the foundation of Pe- 
terſburgh. The preſent town is ſurrounded by a ram- 
part of earth, with a range of old towers at regular 
diſtances, forming a circumference of ſcarcely a mile 

4 even this inconſiderable circle in- 
cludes much open ſpace, and many houſes which are 
not inhabited. As Novogorod was built after the 
manner of the ancient towns of this country in the 
Aſiatic ſtyle, this rampart, like that of the Semlaino- 


gorod at Moſcow, probably incloſed ſeveral interior 


circles. Without it was a vaſt extenſive ſuburb, which 
reached to the diſtance of fix miles, and included with- 
in its circuit all the convents and churches, the ancient 
ducal palace and other ſtructures, that now make a 
ſplendid but ſolitary appearance, as they he ſcattered 
in the adjacent plain. 

Nevogorod ſtretches on both fides of the Volkof, a 
beautiful river of conſiderable depth and rapidity, and 
ſomewhat broader than the Thames at Windſor. This 
river ſeparates the town into two diviſions, the 
trading part, and the quarter of St Sophia, which are 
united by means of a bridge, partly wooden and part- 
ly brick. 

NoroGoror Welicki, a province of Moſcow, bounded 
on the north by Ingria; on the eaſt by part of the 
duchy of Belozero, and that of 'Tuera, which alſo 
bourds it on the ſouth, with the province of Rzeva ; 
and ca the welt by Pleſcow. It is full of lakes and 
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duce corn, flax hemp, honey, and wax. 

Norocoro . Serp/toi, a ſtrong town of the Ruſſian 
empire, and capital of a province of Siberia of the 
ſame name, ſeated on the river Dubica, in E. Long. 
33. 20. N. Lat. 52. 30. 

NOVOGORODECK, a town of Lithuania, and 
capital of a palatinate of the ſame name. It is a large 
place, and ſituated in a vaſt plain, in E. Long. 25. 30. 
N. Lat. 53. 45. 

NOUKISHMENT. See Nurarriox. 

NovrIsnmEnT of Vegetables, See AGRICULTURE, 
Part I. Sect. 1. and 2. and PraxTs ; alſo the article 
Couros rs. 

NOWED, in heraldry, ſignifies ““ knotted,” from 
the Latin nodatus ; being applied to the tails of ſuch 
creatures as are very long, and ſometimes repreſented 
in coat armour as tied up in a knot. 

NOX (faſt. hiſt.), one of the moſt ancient deities 
among the heathens, daughter of Chaos. From her 
union with her brother Erebus, ſhe gave birth to the 
Day and the Light. She was allo the mother of 
the Parcz, Heſperides, Dreams of Diſcord, Death, 
Momus, Fraud, &c. She is called by ſome of the 
poets the mother of all things, of gods as well as of 
men ; and ſhe was worſhipped with great ſolemnity by 
the ancients. She had a famous ſtatue in Diana's 
temple at Epheſus. It was uſual to offer her a black 
ſheep, as ſhe was the mother of the Furies, The cock 
was alſo offered to her, as that bird proclaims the ap- 
proach of day during the darkneſs ot the night. She 
is repreſented as mounted on a chariot, and covered 
with a veil beſpangled with ſtars. The conſtellations 
generally went betore her as her conſtant meſſengers. 
Sometimes ſhe is ſeen holding two children under her 
arms; one of which is black repreſenting Death, and the 

other white repreſerſting Sleep. Some of the moderns 
have deſcribed her as a woman veiled in mourning, and 
crowned with poppies, and carried on a chariot drawn 
by owls and bats. | 

NOYON is a town in France, ſituated on the de- 


 clivity of a hill of an eaſy deſcent, on the rivulet Vorſe, 


which at a quarter of a league's diſtance falls into the 


Oyſe, in the iſle of France, in E. Long. 39, N. Lat. 


49? 38%, about 66 miles north-eaſt of Paris. It is an 
ancient place, being the noviodunum Belgarum of the 
Latins. It is a pretty large city, and is well ſituated 
for inland trade, which conſiſts here in wheat and oats, 
which they ſend to Paris. They have alſo mazutaco- 
ries of linen-cloths, lawns, and tanned leather. There 
are eight pariſhes in it, two abbeys, and ſeveral mo- 
naſteries of both ſexes. It is the ſee of a biſhop 
ſuſfragan to the metropolitan of Rheims; he has the 
title of count and peer of France, and his income 1s 
ſaid to amount to about 1 5,000 livres per annum. The 
principal buildings are the epiſcopal palace, a cloiſter 
where the canons of the cathedral dwell, and the town 
houſe, The latter is regularly built in a large ſquare, 
in the middle of which there is a fountain, where the 
water conveyed to it from a neighbouring mountain, 
runs continually through three conduits, and is recei- 
ved in a large baſon built of very hard ſtone. They 


have alſo many other fountains, ſeveral market-places, 


and two public gardens. Noyon is particularly remark- 
Vor. XIII. 
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able for the birth of the famous John Calvin, who was 
born here the 10th of July 1502, and died at Geneva 
the 27th of May 154, 

NUAYHAS, the Acux- Tx EE; a name given by 
the Indians to a ſort of Bamboo cane, the leaves of 
which falling into the water, are ſaid to impregnate 
it with ſuch virtue, that the bathing in it afterwards 
will cure the ague. They uſe alſo a decoction of the 
leaves to diſſolve coagulated blood, giving it inter- 
nally, aud at the ſame time rubbing the bruiſed part 
externally with it, It is faid that this plant bears its 
flowers only once in its life; that it lives Go years be- 
fore thoſe make their appearance ; but that when they 
begin to ſhow themſelves, it withers away in about a 
month afterwards ; that is, as ſoon as it has ripened 
the ſeed. There ſeems to be ſomething of fiction in 
the account of many other particulars relating to this 
tree in the Hertut Malabaricus ; but it ſeems certain, 
that the length of the ſtalks or trunk, mult be very 
great: for, in the gallery of Leyden, there is pre- 
ſerved a cane of it 28 feet long; and another nct 
much ſhorter in the Aſhmolean maſeum at Oxford, 
and which is more than eight inches in diameter : yet 
both theſe appear to be only parts of the whole trunk, 
they being nearly as large at one end as at the other. 

NUBA, a race of black Pagans, in the neighbour- 
hood of Sennaar, of whom we know nothing but what 
we have learned from Mr Bruce. That celebrated tra- 
veller paſſed a day or two among them, in his way 
from Abyſſinia; and he tells us, that they are all ſol- 
diers of the Mekjor king of Sennaarr, cantoned in vil- 
lages, which to the diſtance of ſour or five miles ſur- 
round the capital. They are not the aborigines of that 
part of Africa; but © are either purchaſed or taken 
by force from Fazulco, and the provinces to the ſouth 
upon the mountains Dyre and 'Tegle.” Though the 


{ſlaves of a cruel and treacherous maſter, Mr Bruce re- 


preſents them as a gentle, honeſt, and hoſpitable peo- 
ple ; and he ſays expreſsly, that on a journey he had 
{ſeldom paſſed a more comfortable night, than one in 
which he took refuge ſrom a ſtorm in a village of thoſe 
Nuba. He had a good ſupper, and a clean neat hut 
to ſleep in, while ſome of the Nuba watched for him 
all night, and took care of his beaſts and his baggage. 
« Having ſettlements and proviſions given them by 
the government of Sennaar, as alſo arms put into their 
hands, they never wilh to deſert, but live a very do- 
meſtic and ſober life, and are a much gentler ſort of 
negro than their maſters.” (See Sxexxaar.) Tho' the 
eſtabliſhed religion of Sennaar is that of Mahomet, the 
government has never attempted to convert the Nuba. 
On the contrary, a certain number of Pagan prieſts 
is maintained for them in every village, who have ſol- 
diers ia pay to aſſiſt them in the affairs of their religion. 
This is a very ſingular inſtance of toleration among 
Mahometans, and what we ſhould little have expected 
from ſuch barbarous and ſanguinary wretches as thoſe 
who have the ſupreme power in Sennaar, had not our 
obſerving traveller informed us, that theſe men them- 
ſelves know almoſt nothing of the religion which they 
profeſs, and are in their hearts rather Pagans than 

Mahometans. | 
The idolatry of the Nuba is deſcribed as a mixture 
of Sabiiſm and ſtatue worſhip : but what is very un- 
common, 
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common, their worſhip is „ paid to the moon, 
while they pay no attention to the ſun either riſing or 
ſetting, advancing to the meridian or receding from it. 
It is an old obſervation, that the worſhip of every peo- 
ple is tinctured by their natural diſpoſitions ; and this 
is verified in the Nuba. That their worſhip is per- 
formed with pleaſure and ſatisſaction is obvious (ſays 
our rae,” every night that the moon ſhines. Coming 
out from the darkneſs of their huts, they ſay a few 
words upon ſeeing her brightneſs, and teſtify great 
joy, by motions of their feet and hands, at the firſt 
appearance of the new moon.” This is juſt what we 
ſhould have expected from their gentleneſs and hoſpt- 
tality. They worſhip likewiſe a tree and a ſtone : but 
our author could never diſcover what tree or ſtone , 
only he learned that neither of them exiſts in Sennaar, 
but in the country where the Nuba are born. Such of 
them as are natives of the villages where he ſaw them, 
become, like their maſters, nominal Mahometans.— 
The reſt practiſe the idolatrous worſhip of their anceſ- 


tors, and are much under the influence of their prieſts, 


from fear rather than from affection. They are im- 
moderately fond of ſwine's fleſh, and maintain great 
herds of ſmall hogs, marked with black and white ſpots. 
Few of the Nuba advance higher than to be ſoldiers 
and officers in their own corps ; and the Mek main- 
tains about 12,000 of them near Sennaar to keep the 
Arabs in ſubjection. In a climate ſo violent as that 
which they inhabit, there is very little need of fuel; 
and it is happy for them that ſuch is the caſe, for in 
the whole country there is not a ſingle tree, nor turf, 
nor any thing reſembling it. They do not, however, 
t eat their meat raw like the Abyſlinians ; but with 
the ſtalk of the dora or millet, and the dung of ca- 
mels, they make ovens under ground, in which they 
roaſt their hogs whole, in a very cleanly manner, keep- 
ing the ſkins on till they are perfectly baked. They 
have neither flint nor ſteel with which to light their 
fire at firſt ; but do it in a manner ſtill more expediti- 
ous, by means of two ſticks, brought, we are led to 
think, from Sennaar, and there picked out of the river 
when flooded. They make a ſmall hole in one of theſe 
ſticks, and point the other + then laying the former in 
a horizontal poſition, they apply the point of the lat- 
ter to the hole; and, turning the perpendicular ſtiek be- 
tween their hands, as we do a chocolate mill, both 
ſticks take fire and flame in a moment; fo perfectly 
dry and prepared to take fire is every thing there on 
the ſurface of the earth.” 

NUBECULA, L11TTLE CLovD, in medicine, a term 
ſometimes uſed for a diſeaſe in the eye, wherein objects 
appear as through a cloud or miſt. 

The nubecula ſeems to ariſe from certain groſs par- 
ticles detained in the pores of the cornea, or ſwim- 
ming in the aqueous humour, and thus intercepting 
the rays of light. 

NuBEecUuLa, or Nubes, is alſo uſed for what we other- 
wie call allugo. See ALBUGO. | 

NuBECULA is uſed likewiſe for a matter in ſorm of 
a cloud, ſuſpended in the middle of the urine. 

NUBIA, a kingdom of Africa, bounded on the 
north by Egypt, on the eaſt by the Red Sea and part 
of Abyflinia, on the weſt by the kingdoms of Tagua, 
Gaoga, and the deſert of Gerham. The river Nile 
runs through it; on the banks of which, and thoſe of 
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the other rivers, it is pretty fruitful, but in other Nubi. 
places barren, ſandy, and in want of water. To the 
welt of the Nile is the deſert of Bahouda, which is 


five days journey over, being the uſual road from 
Egypt to Abyſſinia. Money is of no uſe in this coun- 
a in the way of trade, it being all carried on by way 

exchange. Their bread and drink is made of a 
{mall round ſeed, called doca or /eff, which is very ill 
taſted. Their houſes have mud walls being very low 
and covered with reeds. The habit of the better ſort 
is a veſt without ſleeves ; and they have no coverings 
for their heads, legs, and feet. The common people 
wrap a piece of linen cloth about them, and the chil- 
dren 70 quite naked. They are a ſtupid debauched 
ſort of people, having neither modeſty, civility nor 
religion, though they profeſs to be Mahometans.— 
The productions of this country are gold, elephants 
teeth, civet, and ſandal wood ; and they ſend a great 
many ſlaves into Egypt. The principal towns known 
to the Europeans are Dangola and Sennaar. 

It is famous for a race of horſes the moſt powerful 
and docile in the world. "Theſe animals are generally 
about 16 hands high ; and by Mr Bruce, who has 
given the moſt ſcientific account of them, they are 
aid to be the breed which was introduced into Nubia 
at the Saracen conqueſt, and has been preſerved un- 
mixed to this day. Our author repreſents this as a 
much nobler animal than the Arabian horſe. 4 What 


figure (fays he *) the Nubian horſe would make in » 7;;;:, 
fleetneſs is very doubtſul, his make being ſo vol u 358 
entirely different from that of the Arabian; but if ch. 10. 


point o 


beautiful ſymmetry of parts, great ſize and ſtrength, 
the moſt agile, nervous, and elaſtic movements, great 
endurance of fatigue, docility of temper, and ſeeming 
attachment to men beyond that of any other domeſ- 
tic animal, can promiſe any thing for a ſtallion, the 
Nubian is above all compariſon the moſt eligible in the 
world,” He thinks, and juſtly thinks, than an at- 
tempt ſhould at leaſt be made to import them into this 
kingdom. „Ihe expence (he ſays) would not be 
great, though there might be ſome trouble and appli- 
cation neceſſary; but if adroitly managed, there would 
not be much even of that. The Nubians are very jea- 
lous in keeping up the pedigree of their horſes, which 
are black or white, but a vaſt proportion of the former 
to the latter. Our author never ſaw the colour which 
we call grey, i. e. dappled ; but he has ſeen ſome 
bright bays, and ſome inclining to ſorrel- All noble 
horſes in Nubia are ſaid to be deſcended of one oi the 
five upon which Mahomet and his four immediate ſuc- 
ceſſors, Abu Becr, Omar. Atmen, and Ali, fied 
from Mecca to Medina the night of the Hegira. No 
oue will pay much regard to this legendary tale, or 
believe that the ſtrength and beauty of this breed of 
hories is owing to any virtue communicated to the firſt 
of them by the prophet and his apoſtles, Mr Bruce 
accoun:s tor their excellence npon rational principles. 
„ The belt horſes of the Arabian breed are found (he 
ſays) in the tribe of Mowelli and Annecy, which 
is about 36? north latitude. Dongala, which is in 
20® latitude, ſeemed to him to be the centre of ex- 


cellence for this noble animal.” Hence he infers, 


that the bounds in which the horſe is in greateſt per- 
fection, are between the 2oth and 36th degrees of la- 
titude, and between 30 degrees of longitude eaſt from 

Greenwich 


Greenwich and the banks of the Euphrates. 
m__ the effects of climate we add the manner of feeding 
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the Nubian horſes, we "ſhall perhaps have the true 
cauſe of their ſuperiority over all others. © They are 
kept fat upon dora, and ſuffered to eat nothing green 
but the ſhort roots of graſs that are to be found by the 
ſide of the Nile, after the ſun has withered it. This 
is dug out where it is covered with earth and appears 
blanched, and laid in ſmall heaps once a-day on the 
ground before them.“ | 

NUBIAN- ptsaxr, a vaſt tract of barren rocks and 
burning ſands, ron 7, RED Syene in Upper Egypt 
to Geon the capital of Berher in Nubia. As Syene 
is in latitude 24® O 45” north, and Geon in latitude 
17 57' 22“, the length of this deſart from north to 
ſouth is 69 4' 23”, or upwards of 420 Engliſh miles. 
Its breadth from eaſt to welt has not, as far as we 
know, been preciſely aſcertained. Through this hor- 
rid region, where nothing is to be ſeen which has the 
breath of life, muſt all travellers paſs from Sennaar to 
Egypt; in danger every moment of periſhing by thirſt, 
being overwhelmed by moving columns of ſand, ſuffo- 
cated by a hot and poiſogous wind, or cut in pieces 
by troops of wandering Arabs. The laſt European 
of whom we have heard that made the journey and 
lived to give an account of it, is Mr Bruce; and the 
perſon muſt have neither taſte nor ſenſibility who can 
read unmoved his manly narrative. | 

No ſingle traveller, nor even a caravan, can enter 
with ſafety into this deſart, but under the protection 
of a Hybear; whoſe title and office are thus explained 
by Mr Bruce: A Hybear is a guide, from the Ara- 
bic word Hubbar, which ſignifies to inform, inſtruct, or 
direct, becauſe they are uſed to do this office to the ca- 
ravans travelling through the deſert in all directions. 
They are men ot great conſideration, knowing per- 
fectly the ſituation and properties of all kinds of water 
to be met with on the route, the diſtance of wells, whe- 
ther occupied by enemies or not; and if ſo, the way 
to avoid them with the leaſt inconvenience. It is alſo 
neceſſary that they ſhould know the places occupied by 
the Simoom, and the ſeaſons of its blowing (ſee S1- 
MOOM), as well as thoſe occupied by —— ſands.” 
— Under the conduct of one of theſe men, Mr Bruce, 
with infinite fortitude and addreſs, paſſed through the 
deſert in the year 1772, ſurmounting dangers at which 
one ſhudders in his cloſet. Of theſe the following, 
which we ſhall give in the nervous language of the 
anthor, may ſerve as an inſtance. 

We were here (at a place called Weadi al Halboub ) 
at once ſurpriſed and terrified by a fight ſurely one of 
the moſt magnificent in the world. In that vaſt ex- 
panſe of deſert, from W. and to N. W. of us, we ſaw a 
number of prodigious pillars of ſand at different diſ- 
tances, at times moving with great celerity, at others 
ſtalking on with a majeſtic ſlowneſs. At intervals we 
thought they were coming in a very few minutes to 
overwhelm us; and ſmall quantities of ſand did actu- 
ally more than once reach us. Again, they would re- 
treat ſo as to be almoſt out of ſight ; their tops reach- 
ing to the very clouds. There the tops often ſeparated 
from the bodies; and theſe once disjoined, diſperſed in 
the air, and did not appear more. Sometimes they were 
broken in the middle as if truck with a large cannon 
ot. About noon they began to advance with conſi- 
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derable ſwiftneſs upon us, the wind being very ſtrong 
at north. Eleven of them ranged alongſide of us a- 
bout the diſtance of three miles. The greateſt diame- 


ter of the largeſt appeared to me at that diſtance as if 


it would meaſure 10 feet. They retired from us with 
a wind at S. E. leaving an impreſſion on my mind to 
which I can give no name; tho” ſurely one ingredient 
in it was fear, with a conſiderable degree cf wonder 
and aſtoniſhment.” 

If it be true, as the author of A Philoſophical In- 
quiry into the Origin of our Ideas of the Sublime and Beaus 
tiful affirms, that * the paſſion raiſed by the ſublime is 
altoniſhment, and that aſtoniſhment is that ſtate of the 
ſoul in which all its motions are ſuſpended with ſome 
degree of horror,” ſurely a more ſublime ſpectacle was 
never preſented to mortal eyes, than that which was 
on this occaſion preſented to Mr Bruce. It muſt have 
been awfully majeſtic ; but few, we believe, would 
chooſe the pleaſure of contemplating ſuch a ſcene of 
magnificence at the hazard of that dreadful death 
with which at every moment it threatened our traveller 
and his attendants. He, indeed, had firmneſs of mind 
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to ſtand ſtill and admire it; but his companions ſhrieked 


out; while ſome of them exclaimed that it was the day 
of judgment, and others that it was hell or the world 
ſet on fire. But for a more particular account of this 
phenomenon, as well as of the nature of the deſert and 
the proper way of paſling it, we muſt refer to the work 
from which this ſhort ſketch is taken *. 


* Bruce's 


NUCLEUS, in general, denotes the kernel of a nut, Travels, 
or even any ſeed incloſed within a huſk. The term vol. iv. 


nucleus is alſo uſed for the body of a comet, otherwiſe 
called its head. 

NUCTA, a dew, which falling in Egypt about 
St John's day, is by the ſuperſlitious natives of the 
country conſidered as miraculous, and the peculiar 
gift of that ſaint. Its effects are indeed ſo beneficia', 
that this belief is little ſurpriſing among a people ſo to- 
tally ignorant of natural cauſes as the modern E 
tians; for it is acknowledged, by the moſt enlightened 
travellers, to ſtop the plague, and announce a ſpeedy 
and plentiful inundation of the country. Theſe effects 
are thus rationally accounted for by Mr Bruce. 

In February and March, the ſun is on its ap- 
prcach to the zenith of one extremity of Egypt, and 
of courſe has a very conſiderable influence upon the 
other. The Nile having now fallen low, the water in 
certain old ciſterns, which, though they ſtill exiſt, are 
ſuffered to accumulate all the filth of the river, be- 
comes putrid, and the river itſelf has loſt all its fincr 


and volatile parts by the continued action of a vertical 


ſun; ſo that inſtead of being ſubje& to evaporation, it 
grows daily more and more inclined to putrefaction. 
About St John's day it receives a plentiful mixture 
of the freth and fallen rain from Ethiopia, which di- 
lutes and refreſhes the almoſt corrupted river, and the 


ſun near at hand exerts its influence upon the water, 


which is now become light enough to be exhaled, tho! 
it has ſtill with it a mixture of the corrupted fluid. It 
is in February, March, or April only, that the plague 
begins in Egypt.“ Our philoſophical traveller does not 
believe it an endemical diſeaſe ; but aſſigns very ſuffi- 
cient reaſons for thinking that it comes xl Conſtan- 
tinople with merchandiſe or with paſſengers at the very 
time of the year when the air, by the long abſence of 

2 dews, 
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Nudities devs, has attained a degree of putridity proper to re- 


Numa. 
n 


ceive it. In this ſtate of the atmoſphere, the infec- 
tion continues to rage till the period of St John's day, 
when it is ſuddenly 4 by the dews occaſioned by 
a refreſhing mixture of rain water, which is poured 


into the Nile at the beginning of the inundation. 


The firſt and moſt remarkable ſign of the change effect- 
ed in the air, is the ſudden ſtopping of the plague. 
Every perſon, though ſhut up from ſociety for months 
before, buys, ſells, and communicates with his neigh- 
bour without any ſort of apprehenſion ; and as far as 
our author could learn upon fair inquiry, it was ne- 
ver known chat one fell ſick of the plague after the 
anniverſary of St John. He admits that ſome have 
died of it after that period; but of them the diſeaſe 
had got ſuch hold, under the moſt putrid influence of 
the air, that they could not recover. To corroborate 
this theory, which attributes ſo much to the benign 
influence of the falling dew, he obſerves, that imme- 
diately atter St John's day, the clothes of the many 
thouſands who have died during the late continuance 
of the plague are publicly expoſed in the market place; 
and that all theſe, though conſiſting of furs, cotton, 
filk, and woollen cloths, which are the ſtuffs moſt re- 
tentive of infection, imbibing the moiſt air of the even- 


ing and the morning, are handled, bought, put on 


and worn, without any apprehenſion of danger, and 
without a ſingle accident 8 to have happen- 
ed to any one poſſeſſed of this happy confidence. 

NUDITIES, in painting and ſculpture, thoſe parts 
of an human figure which are not covered with any 
drapery ; or thole parts where the carnation appears. 

NULITY, in law, ſignifies any thing that is null 
or void; thus there is a nullity of marriage, where per- 
ſons | oo within the degrees, or where infants marry 
without conſent of their parents or guardians. 

NUMA (Pompilius), the fourth fon of Pompilius 
Pompo, an illaſtrious Sabine. He had married Tatia, 
the daughter of king 'Tatins, and together with her 
remained in his native country, preferring the tran- 
quility of a private life ro the ſplendor of a court. 
Upon the death of his wife, with whom he had lived 
thirteen years, he gave himſelt up entirely to the ſtudy 
of wiſdom ; and leaving the city of Cures, confined 
hiraſelf to the country, wandering from ſolitude to 
ſolitude, in ſearch only of thoſe woods and fountains 
waich religion had made ſacred. His recluſe life gave 
riſe to the fable, which was very early received among 
the Sabines, that Numa lived in familiarity with the 
nymph Egeria. Upon the death of Romulus both the 
ſenate and people ſtrongly ſolicited him to be their 
king. They diſpatched Julius Proculus and Valerius Vo- 
leſus, two ſenators of dittinCtion, to acquaint Numa with 
their reſolution, and make him an offer of the king- 
dom. The Sabine pliiloſopher rejected at firſt their 
propoſal; but being at laſt prevailed upon by the ar- 
guments and intreaties of the deputies, joined with 
theſe of his father and of Martius his near relation, 
he yielded; and having offered ſacrifices to the gods, 
ſet, out for Rome, where he was received by all ranks 
of people with lond ſhouts of joy. Spurius Vettius, 
the interrex for the day, having aſſembled the curiz, 
he was elected in due form, and the election was una- 
nimouſly confirmed by the ſenate, 


The beginning ot his reign was popular; and he 
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diſmiſſed the 300 body-guards which his predeceſſor Num, 
had kept around his perſon, and obſerved, that he did Numanta 


] 


—— 


not diſtruſt a people who had compelled him to reign 
over them. He was not, like Romulus, fond of war 
and military expeditions, but he applied himſelf to 
tame the ferocity of his ſubjects, to inculcate in their 
minds a reverence for the Deity, and to quell their diſ- 
ſenſions by dividing all the citizens into different claſ- 
ſes. He eſtabliſhed different orders of prieſts, and 
taught the Romans not to worſhip the Deityby images: 
and from his example no graven or painted ſtatues ap- 
peared in the temples or ſanctuaries of Rome for the 
ſpace of 160 years. He encouraged the report that was 
ſpread of his paying regular viſits to the nymph Egeria, 
and made uſe of her name to give ſanction to the laws 
and inſtitutions which he had introduced. He eftabliſh- 
ed the college of the veſtals, and told the Romans that 
the ſafety of the empire depended upon the preſervation 
of the ſacred ancyle or ſhield, which as was generally 
believed, had dropped from heaven. He dedicated a 
temple to Janus, which during his whole reign, remain- 
ed ſhut as a mark of peace and tranquillity at Rome. Af- 
ter a reign of 42 years, in which he had given every poſ- 
ſible encouragement to the uſeful arts, and in which 
he had cultivated peace. Numa died in the year of 
Rome 82. Not only the Romans, but alſo the neigh- 
bouring nations, were eager to pay their laſt offices to 
a monarch whom they revered for his abilities, mode- 
ration, and humanity. He forbad his body to be burnt 
according to the cuſtom of the Romans; but he ordered 
it to be buried near mount Janiculum, with many of 
the books which he had written. Theſe books were 
accidentally found by one of the Romans, about 400 
years after his death ; and as they contained nothing 
new or intereſting, but merely reaſons why he had 
made innovations in the ferm of worſhip and in the re- 
ligion of the Romans, they were burnt by order of the 
ſenate. He left behind him one daughter called Pom- 
pilia, who married Numa Marcius, and became the mo- 
ther of Ancus Marcius the fourth king of Rome. Some 
ſay that he had alſo four ſons ; but this opinion is ill- 
founded. The principal laws of king Numa, mentioned 
by different anthors, are, 1. 'That the gods ſhould 
be worſhipped with corn and a ſalted cake, 2. That 
whoever knowingly killed a free man, ſhould be held 
as a parricide, 3. That no harlot ſhould touch the 
altar of Juno; and if ſhe did, that ſhe ſhould ſacrifice 
an ewe-lamb to that goddeſs, with diſhevelled hair, 
2. That whoever removed a land- mark ſhould be put 
to death. 5. That wine ſhould not be poured on a 
faneral pile, &c. 
NUMANTIA, a very noble city, the ornament 
of the Hither Spain, (Florus); celebrated for the long 
war of 20 years which it maintained againſt the Ro- 
mans. The baſeneſs and injuſtice of the Romans during 
this war was truly diſgraceful to them, and altogether 
unworthy of a great and powerful people. The inha- 
bitants obtained ſome advantages over the Roman 
forces, till Scipio Africanus was empowered to finiſh 
the war and to ſee the deſtruction of Numantia. He 
began the ſiege with an army of 60,000 men, and was 
bravely oppoſed by the beſieged, who were no more 
than 4000 men able to bear arms. Both armies be- 
haved with uncommon yalour, and the courage of the 
Numantines was ſoon changed into deſpair and 1 
| Their 
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Number. Their proviſions began to fail, and they fed upon the 
wo — fleſh of their horſes, and afterwards on that of their 


dead companions, and at laſt they were obliged to draw 
lots to kill and devour one another. The melancholy 
fituation of their affairs obliged them to ſurrender to 
the Roman general. Scipio demanded them to de- 
liver themſelves up on the morrow ; they refuſed, and 
when a longer time had been granted to their petitions, 
they retired and ſet fire to their houſes and deſtroyed 
themſelves, ſo. that not even one remained to adorn 
the triumph of the conqueror. Some hiſtorians, how- 
ever, deny that; and aſſert, that a number of Nu- 
mantines delivered themſelves into Scipio's hands, and 
that 50 of them were drawn in triumph at Rome, and 
the reſt ſold as ſlaves. The tall of Numantia was more 
glorious than that of Carthage or Corinth, though 
the place was much inferior to them. It was taken by 
the Romans, A. U. C. 629; and the conqueror ob- 
tained the ſurname of Numanticus. 

NUMBER, an aſſemblage of ſeveral units, or things 
of the ſame kind. See ArxrThmerTic, and MzTarny- 
SICS, n 205—208, 

Number, ſays Malcolm, is either abſtract or appli- 
cate : Abſtract, when referred to things in general, 
without attending to their particular properties ; and 
applicate, when conſidered as the number of a parti- 
cular fort of things, as yards, trees, or the like. 

When — 2 things are mentioned, there is al- 
ways ſomething more conſidered than barely their 
numbers; ſo that what is true of numbers in the ab- 
ſtract, or when nothing but the number of things is 
conſidered, will not be true when the queſtion is li- 
mited to particular things: ſor inſtance, the number 
two is leſs than three; yet two yards is a greater 
quantity than three inches: and the reaſon is, becauſe 
regard muſt be had to their different natures as well as 
number, whenever things of a different ſpecies are 
conſidered ; for though we can compare the number of 
ſach things abſtractedly, yet we cannot compare them 
in any applicate ſenſe. And this difference is necef- 
ſary to be conſidered, becauſe upon it the true ſenſe, 
and the poſſibility or impoſſibility, of ſome queſtions 
depend. 

Number is unlimited in reſpect of increaſe ; becauſe 
we can never conceive 4 number ſo great but il} there 
is a greater. However, in reſpect of decreaſe, it is 
limited; unity being the firſt and leaſt number, below 
which therefore it cannot deſcend. 

Kinds and diftindtions of Numptxs, Mathemati- 
cians, conſidering number under a great many rela- 
tions, have eſtabliſhed the following diſtinctions. 

Broken numbers are the fame with fractions. 

Cardinal numbers are thoſe which expreſs the quan- 
tity of units, as 1, 2, 3, 4, Oc. whereas ordinal num- 
bers are thoſe which exprets order, as iſt, 2d, 3d, 
Oe. 

Compound number, one diviſible by ſome other num- 
ber beſides unity; as 12, which is diviſible by 2, 3, 
4, and 6. Numbers, as 12 and 15, which have ſome 
common meaſure beſides unity, are ſaid to be com- 
pound numbers among themiclves. 

Cubic number is the product of a ſquare number by 
its root: ſuch is 27, as being the product of the 
ſquare number 9 by its root 3. All cubic numbers, 
whoſe root is leſs than 6, being divided by 6, the re- 
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mainder 3, its root; 215, the cube of 6, being di. 
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vided by 6, leaves no remainder; 343, the cube of 
7, leaves a remainder 1, which added to 6, is the 
cube root; and 512, the cube of 8, divided by 6, leaves 
a remainder 2, which added to 6, is the cube root, 
Hence the remainders of the diviſions of the cubes 
above 216, divided by 6, being added to 6, always 
gives the root of the cube fo divided till that remain- 
der be 5, and conſequently 11, the cube-root of the 
number divided. But the cubic numbers above this 
being divided by 6, there remains nothing, the cube 
root being 12. Thus the remainders cf the higher 
cubes are to be added to 12 and not to 6, till you 
come to 18, when the remainder of the diviſion mult 
be added to18; and fo on ad infinitum. 

Determinate number is that referred to ſome given 
unit, as a ternary or three: whereas an indeterminate 
one is that referred to unity in general, and is called 
quantily. 

Homogeneal numbers are thoſe referred to the fame 
unit; as thoſe referred to different units are termed 
heterogeneal. 

Whole numbers are otherwiſe called iur. 

Rational number is one commenſurable with unity; 
as a number, incommenſurable with unity, is termed 
irrational, or a ſurd. 

In the ſame manner, a rational whole number is that 
whereof unity is an aliquot part; a rational broken 
number, that equal to ſome aliquot part of unity; and 
a rational mixed number, that contiſting of a whole 
number and a broken one. | 

Even number, that which may be divided into two 
equal parts without any fraction, as 6, 12, Sc. The 
ſum, difference, and product, of any number of even 
numbers, is always an even number. 

An evenly even number, is that which may be mea- 
ſured, or divided, without any remainder, by another 
even number, as 4 by 2. 

An unevenly even number, when a number may 
be equally divided by an uneven number, as 20 by 5. 

Uneven number, that which exceeds an even num- 
ber, at leaſt by unity, or which cannot be divided into 
two equal parts, as 3, 5, &c. 

The ſum or difference of two uneven numbers makes 
an even number; but the factum of two uneven ones 
makes an uneven number. 

If an even number be added to an uneven one, or if 
the one be ſubtracted from the other, in the former 
caſe the ſum, in the latter the difference, is an uneven 
number; but the factum of an even and uneven num- 
ber is even. 

The ſum of any even number of uneven numbers is 
an even number; and the ſum of any uneven number 
ot uneven numbers is an uneven number. 

rimitive cr prime numbers are thoſe diviſible only 
by unity, as 5, 7, Sc. And prime numbers among 
themſelves, are thoſe which have no commm meaſure 
beſides unity, as 12 and 19. 

Perfect number, that whoſe aliquot parts added to- 
gether make the Wh le number, as 6, 28; the ali- 
quot parts of 6 being 3, 2, and 1=6; and thoſe of 
28, being 14, 7,4, 2, 1,=28. 

Imperfect numbers, thoie whoſe aliquot parts add- 
ed together make either more or leſs than the whole. 

And 
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And theſe are diſtinguiſhed into abundant and defective: 
an inſtance in the former caſe is 12, whoſe aliquot parts 
6, 4, 3, 2, 1, make 163 and in the latter caſe 16, whoſe 
aliquot parts 8, 4, 2, and 1, make but 15. 

Plain number, that ariſing from the multiplication 
of two numbers, as 6, which is the product of 3, by 23 
and theſe numbers are called the fides of the plane. 

Square number is the product of any number multi- 
plied by itſelf ; thus 4, which is the factum of 2 by 2, 
is a ſquare number. 

Even ſquare number added to its root makes an 
even number. 

Polygonal or polygonous numbers, the ſums of 
arithmetical progreſſions beginning with unity: theſe, 
where the common difference is 1, are called triangu- 
lar numbers: where 2, ſquare numbers; where 3, pen- 
tagonal numbers; where 4, hexagonal numbers; where 
5, heptagonal numbers, &c. 

Pyramidal numbers, the ſums of polygonous num- 
bers, collected after the ſame manner as the polygons 
themſelves, and not gathered out of . arithmetical 
1 are called fr/t pyramidal numbers; the 
ums of the firſt pyramidals are called ſecond pyrami- 
dals, &c. 

If they ariſe out of triangular numbers, they are call- 
ed triangular pyramidal numbers ; it out of pentagons, 
firſt pentagenal pyramidals. 

From the manner of ſumming up polygonal num- 
bers, it is eaſy to conceive how the prime pyramidal 


numbers are found, viz. — . Jn ex- 


preſſes all the prime pyramidals. 

The number nine has a very curious property, its 
products always compoſing either g or ſome leſſer pro- 
duct of it. We have already given an account of this, 
with the examples from Hume, under the article Nix ; 
and we need not repeat them. Did our limits permit 
us, we could inſtance in a variety of other properties 
numbers both curious and ſurpriſing. Such ſpecu- 
lations are indeed by ſome men conſidered as trifling 
and uſcleſs: but perhaps they judge too haſtily ; 
tor few employments are more innocent, none more 
ingenious, nor, to thoſe who have a taſte for them, 
more amuſing. 

Numbers were by the Jews, as well as the ancient 
Geeeks and Romans, expreſſed by letters of the alpha- 
bet: hence we may conceive how imperfe& and li- 
mited their arithmetic was, becauſe the letters could 
not be arranged in a ſeries, or in different lines con- 
veniently enough for the purpoſes of ready calcula- 
tion. The invention of the cypher, or arithmetical 
figures, which we now make uſe of, has given us a 
very great advantage over the ancients in this reſpect. 

Mankind, we may reaſonably ſuppoſe, firſt reckon- 
ed by their fingers, which they might indeed do in a 
variety of ways. From this digital arithmetic, very 
probably, is owing the number 10, which conſtitutes 
the whole ſet cf arithmetical figures. 

The letters chiefly employed by the Romans to ex- 
preſs numbers were, M, for 1000; D, for 500; C, 
for 100; L, for 50; V, for 5; X, for 10; and I, 
for 1.—M, probably ſignified 1000, becauſe it is the 
initial of mille; D ſtands for 500, becauſe it is dimi- 
dium mille; C ſignifies 100, as being the firſt letter 
of the word centum; L ſtands for 50, becauſe it is the 
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half of C, having formerly been wrote thus C; V ſig- Number. 


nifies 5, beca 
10, becauſe it contains twice N or V in a double form; 


I ſtands for one, becauſe it is the firſt letter of initivm. 
Theſe however are fanciful derivations. See NumERrAL 
Letters. | 

The Jewiſh cabbaliſts, the Grecian conjurors, and. 
the Roman augurs, had a great veneration for par- 
ticular numbers, and the reſult of particular combina- 
tions of them. Thus three, four, ſix, ſeven, nine, ten, 
are full of divine myſteries, and of great efficacy. 

Golden NumBtr. See CyroxnoOLOGY, n“ 27. 

NumBEss, in poetry, oratory, &c. are certain mea- 
ſares, proportions, or cadences, which render a verſe, 
period, or ſong, agreeable to the ear. 

Poetical numbers conſiſt in a certain harmony in 
the order, quantities, &c. of the feet and ſyllables, 
which make the piece muſical to the ear, and fit for 
ſinging, for which all the verſes of the ancients were 
intended. See PogTRY.—-It is of theſe numbers 
Virgil ſpeaks in his ninth Eclogue, when he makes 
Lycidas ſay, Numeros memini, fi verba tenerem ; meaning, 
that although he had forgot the words of the verſes, 
yet he remembered the Set and meaſure of which 
they were compoſed. 

Rhetorical or proſaic numbers are a ſort of ſimple 
unaffected harmony, leſs glaring than that of verſe, but 
ſuch as is perceived and affets the mind with pleaſure. 

The numbers are that by which the ſtyle is ſaid to 
be eaſy, free, round, flowing, &c. Numbers are 
things abſolutely neceſſary in all writing, and even in 
all fpeech. Hence Ariſtotle, Tully, Quintilian, &c. 
lay down abundance of rules as to the beſt manner of 
intermixing dactyles, ſpondees, anapeſts, &c. in or- 
der to have the numbers perfect. The ſubſtance of 
what they have ſaid, is reducible to what follows. 
1. The ſtyle becomes numerous by the alternate diſ- 
poſition and temperature of long and ſhort ſyllables, 
ſo as that the multitude of ſhort ones neither render it 
too haſty, nor that of long ones too flow and languid: 
ſometimes, indeed, long and ſhort ſyllables are thrown 
together deſignedly without any ſuch mixture, to paint 
the ſlowneſs or celerity of any thing by that of the 
numbers; as in theſe verſes of Virgil: 


Illi inter ſeſe magna vi brashia tollunt ; 
and 
Radit iter liquidum, celeres neque commovet alas. 


2. The ſtyle becomes numerous, by the intermixing 
words of one, two, or more ſyllables ; whereas the 
too frequent repetition of monoſyllables renders the 
ſtyle pitiful and grating. 3. It contributes 8 to 
the numerouſneſs of a period, to have it cloſed by mag- 
nificent and well-ſounding words. 4. The numbers 
depend not only on the nobleneſs of the words in the 
cloſe, but of thoſe in the whole tenor of the period. 
5. To have the period flow eaſily and equally, the 
harſh concurrence of letters and words is to be ſtu- 
diouſly avoided, particularly the frequent meeting of 
rough conſonants ; the beginning the firſt ſyllable of 
a word with the laſt of the preceding; the frequent 
repetition of the ſame letter or ſyllable ; and the fre- 
quent uſe of the like ending words. Laſtly, the ut- 
moſt care is to be taken leſt, in aiming at oratorial _ 

Is, 


Vis the fifth vowel ; X ſtands for 
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bers, you ſhould fall into poetical ones ; and 
of proſe, write verſe. 

vok of Nownexs, the fourth book of the Penta- 
teuch, taking its denomination from its numbering the 
families of Iſrael. 


inſt ea 


A great part of this book is hiſtorical, relating to 
ſev remarkable paſſages in the Iſraelites march 
through the wilderneſs. It contains a diſtinct relation 


of their ſeveral movements from one place to another, 


of their 42 ſtages through the wilderneſs, and many 


other things, whereby we are inſtructed and confirm- 
ed in ſome of the weightieſt truths that have imme- 
diate reference to God and his providence in the world. 
But the greateft part of this book is ſpent in ennume- 
rating thoſe laws and ordinances, whether civil or ce- 
remonial, which were given by God, but not mention- 
ed before in the preceding books. 

NUMERAL uLeTTtxs, thoſe letters of the alpha- 
bet which are generally uſed for figures ; as I, one; 
V, five; X, ten; L, fifty; C, a hundred; D, five 
hundred; M, a thouſand, &c. 

It is not agreed how the Roman numerals origi- 
nally received their value. It has been ſuppoſed, 
as we have obſerved in the end of the article Nun BER, 
that the Romans uſed M, to denote 1000, becauſe 
it is the firſt letter of mille, which is Latin for 
1000; and C to denote 100, becauſe it is the firſt 
letter of centum, which is Latin for 100. It has 
alſo been ſuppoſed, that D, being formed by divi- 
ding the old M in the middle, was therefore ap- 
pointed to ſtand for 500, that is, half as much as the 
M ſtood for when it was whole ; and that L. being 
half a C, was, for the ſame reaſon, uſed to denomi- 
nate 5o. But what reaſon is there to ſuppoſe, that 
I000 and 100 were the numbers which letters were 
firſt uſed to expreſs? And what reaſon can be aſſigned 
why D, the firſt letter in the Latin word decem, ten, 
ſhould not rather have been choſen to ſtand for that 
number, than for 500, becauſe it had a rude reſem- 
blance to half an M? But if thefe queſtions could be 
ſatisfaQorily anſwered, there are other numeral letters 
which have never yet been accounted tor at all. Theſe 
conſiderations render it probable that the Romans did 
not, in their original intention, uſe letters to expreſs 
numbers at all ; the moſt natural account of the mat- 
ter ſeems to be this: | h 

The Romans probably put down a ſingle ſtroke, I, 
for one, as is ſtill the practice of thoſe who ſcore on 
a ſlate or with chalk: this ſtroke, I, they doubled, 
trebled, and quadrupled, to expreſs 2, 3, and 4: thus, 
II. III. IIII. So far they could ealily number the 
ſtrokes with a glance of the eye. But they pre- 
ſently found, that if more were added, it would 
ſoon be neceſſary to tell the ſtrokes one by one: for 
this reaſon, when they come to 5, they expreſſed 
it by joining two ſtrokes together in an acute angle 
thus, V ; which will appear the more probable, it it be 
conſidered that the progreſſion of the Roman numbers 
is from 5 to 5, i. e. from the fingers on one hand to 
the fingers on the other. —Ovid has touched upon 
the original of this in his Faftorum, lib. iii. and Vi- 
truv. lib, c. 1. has made the ſame remark. 

After they had made this acute angle V. for five, 
they added the ſingle ſtrokes to it to the number of 
4, thus, VI. VII. VIII. VIIIL. and then as the 
ſtrokes could not be further multiplied without conſu- 
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ſion, they doubled their acute angle, by prolonging Numeral 

the two lines beyond their interſection thus, X. to de- Characters. 
note two fives, or ten. After this they doubled, trebled, YO 


NUM 


and quadrupled, this double acute angle thus, XX. 
XXX. XXXX. they then, for the ſame reaſon which 
induced them firſt to make a ſingle and then to double it, 
joined two ſingle ſtrokes in another form, and inſtead 
of an acute angle, made a right angle L, to denote 
fifty. When this 50 was doubled, they then doubled 
the right angle thus [, to denote 100, and having 
numbered this double right angle four times, thus [L 
LL; when they came to the fifth number, as 
before, they reverted it, and put a ſingle ſtroke before 
it thus, |], to denote 500; and when this 500 was 
doubled, then they alſo doubled their double right 
angle, ſetting two double right angles oppoſite to 
each other, with a ſingle ſtroke between them, thus [| ] 
to denote 1000: when this note for 1000 had been four 
times repeated, then they put down ] for 5,000, 
LI IJ I tor 10,000, and [JJ] tor 50,000 [[[]]] ] for 
100,000, | ]]]] for 500,000, and [LL LJ for 
one million. 

Thar the Romans did not originally write M for 
1000, and C for 100, but ſquare characters, as they 
are written above, we are expreſsly informed by Pau- 
lus Manutius ; but the corners of the angles being cut 
off by the tranſcribers for diſpatch, thele figures were 
8 brought into what are now numeral letters. 

hen the corners of [|] were made round, it ſtood 
thus CID, which is ſo near the Gothic a, that it ſoon 
deviated into that letter; io |] having the corner 
made round, it ſtood thns IO. and then caſily deviated 
into D. J alſo became a plain C by the ſame 
means; the ſingle rectangle which denoted 50, was, 
without alteration, a capital L; the double acute 
angle was an X; the ſingle acute angle a V con- 
ſonant ; and a plain ſingle itroke, the letter I.; and 
thus theſe ſeven letters, M, D, C, L, X, V, I, 
became numerals. 

NouaitR41 Characters of the Arabs, are thoſe figures 
which are now uſed 1a all the operations of arithmetic 
in every nation of Europe. We have elſewhere ſhown 
that the Arabs derived the ule ot them moſt probably 
from India, (See ArxrTHMETIC, No 5.) This opi- 
nion, however, though very gencrally received, has 
been controverted with ſome ingenuity. A writer in 
the Gentleman's Magazine, at a period when that mit- 
cellany was in its higheſt reputation, thus endeavours 
to prove that the Arabs derived their notations from 
the Greeks. I maintain (tays he) that the Indians 
received tlieir numeral characters from the Arabians, 
and the Arabians from the Greeks, as from them they 
derived all their learning, which in ſome things they 
improved, but for the moſt part have altered. The nu- 
merical tigures which they received from the Greeks 
are proots of this alteration ; which is ſo great, that 
without particular attention one can ſcarce ditcover in 
them the veitiges of their origin. But when we com- 
pare them caretuliy, and without prejuduce, we find in 
them manitett traces of the Greek figures. The Greek 
numerical figures were no other than the letters of their 
alphabet. A {mal| itroke was the mark of unity. The B, 
being abridged ot its two extremities, produced the 2. 
If you incline the 3 a little on its left ſide, and cut off 
its foot, and make the left horn round towards the lett 
fide, you will produce a 3; the à makes the 4, by 

| railing 
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Numeral raiſing the right leg perpendicularly, and lengthening 
Characters jt a little below the baſe, and lengthening the baſe on 


the left fide. The « forms the 5, by turning the low- 


— ett ſemicircle towards the right, which before was 


turned towards the left fide. e number 5 forms the 
6 by having its head taken off, and its body rounded. 
Z, by taking away the baſe, makes the 7. If we 
make the top and bottom of H round, we ſhall form 
an 8. The b is the o with very little alteration. The 
cypher o was only a point, to which one of the figures 
was added to make it ſtand for ten times as much, 
It was neceſſary to mark this point very ſtrongly and in 
order to form it better, a circle was made, which was 
filled up in the middle ; but that circumſtance was 
afterwards neglected. Theophanes, an hiſtorian of 
Conſtantinople, who lived in the ninth century, ſays 
expreſsly, that the Arabians retained the Greek figures, 
having no characters in their language to repreſent all 
the numbers. 'The Greeks obſerved in their numbers 
the decuple progreſſion, which the Arabians have 
retained. Certain characters are found in the Greek 
alphabet, which are not uſed in reading, but only in 
calculation, and for this reaſon they are ſtyled Epi- 
ſema, that is to ſay, notes, marks, in order to diſtinguiſh 
them from letters. The number, 6 derives its form 
from one of theſe epiſema, which was called «r:5» aw 
ga This epiſemon forms the letter F among the o- 
lians and among the Latins. This was called the 
Digamma, ſo ſtyled from its figure, which ſeems to have 
been one r placed upon another. 

That this reaſoning is plauſible will hardly be que- 
ſtioned; but whether it be concluſive our readers muſt 
determine. It has not convinced ourſelves; but 
through the whole of this work we wiſh to ſtate can- 
didly the different opinions held on every ſubje& of 
curioſity and uſefulneſs. 

NUMERATION, or NoTarTron, in arithmetic, the 
art of expreſſing in characters, any number propoſed 
in words, or of expreſſing in words, any number propo- 
ſed in charaders. See ArITHMETIC, n* 7. 

NUMERICAL, Numtrous, or Numeral, ſome- 
thing belonging te numbers; as numerical algebra is 
that which makes uſe of numbers, inſtead of letters of 
the alphabet.—Alſo numerical difference is that by 
which one man is diſtinguiſhed from another. Hence 
a thing is faid to be numerically the ſame, when it is ſo 
in the itricteſt ſenſe of the word. 

NUMIDA, in ornithology, a genus belonging to 
the order of gallinæ. On each fide of the head there 
is a kind ot coloured Rieſhy horn; and the beak is 
furniſhed with cera near the noſtrils. The fpecies call- 
ed meleagris, or Guinea hen, is a native of Africa. It 
is larger than a common hen. Its body is floped like 
that of a partridge, and its colour is all over a dark 
grey, very beautitully ſpotted with ſmall white ſpecks ; 
there 15 a black ring round the neck ; its head is red- 
diſh, and it is blue under the eyes. They naturally 
herd together in large numbers, and breed up their 
young in common; the females taking care of the 
brooks of others, as well as of their own. Barbut in- 
forms us, that in Guinea they go in flocks of 200 
Or zoo, perch cn trees, and feed on worms and 
graihoppers ; that they are run down and taken by 
dogs; and that their flelh is tender and ſweet, gene- 
rally white, though ſometimes black. They breed 
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very well with us. Mr Latham obſerves, that the Numida, - 


native place of this bird is, without doubt, Africa, and Numidia. 
that it 15 the meleagris of old authors. It is ſuppoſed 3 
originally to have come from Nubia, and was eſteem- 

ed ia the Roman banquets. It has been met with 

wild in flocks of two or three hundred by various tra- 

vellers. Dampier found them m numbers in the iſland 

of Mayo; and Forſter ſpeaks of them as numerous at 

St Jago; but they have been tranſported into the Welt 

Indies and America, and are now in a wild ſtate in 

thoſe places as well as domeſticated.” : 

The white-breafted one is a mere variety, of which 
there are many: it is moſtly found in Jamaica. The 
mitred, or numida mitrata, is a diſferent and not a 
common ſpecies : it inhabits Madagaſcar and Gui- 
nea. Pallas ſeems to think that it may be the bird 
mentioned by Columella, as differing from the com- 
mon one; and will account for Pliny's having 
thought the numida and meleagris to be different 
birds, The third ſpecies which Mr Latham mentions 
is the creſted, or numida criſtata, This ſpecies like- 
wiſe inhabit Africa. Perhaps it may have ſome re- 
lation to the creſted ſort which Marcgrave mentions 
to have ſeen, and which came from Sierra Leon. 'This 
had a kind of membranous collar about the neck, was of 
a bluiſh aſſi-· colour, and had a large roundiſh black creſt. 
Buffon, who deſcribes it at great length, calls it Ia pein- 
tade. Linnæus and Gmel. call it Numida meleagris, &c. 
Ray and Will call it gallur and gallina Guinetnſis, &c. 
Mr Pennant contends, and ſeems to prove, that the 
pintados had been early introduced into Britain, at 
leaſt prior to the year 1277. But they ſeem to have 
been much neglected on account of the difficulty of 
rearing them ; for they occur not in the ancient bills 
of fare. They have a double caruncle at the chaps, 
and no fold at the throat. 

NUMIDIA, an ancient kingdom of Africa, bound- 
ed on the north by the Mediterranean Sea ; on the 
ſouth by Gztulia, or part of Libya Interior; on the 
weſt by the Mulucha, a river which ſeparated it from 
Mauritania; and on the eaſt by the Tuſca, another 
river which bounded it in common with Africa Pro- 
pria. Dr Shaw has rendered it probable, that the ri- 
ver which formerly went under the dominations of 
Malva, Malvana, Mulucha, and Molochath, is the 
ſame with that now called MuLLooian by the Al- 
gerines ; in which caſe, the kingdom of Numidia muſt 
have extended upwards of 500 miles in length: its 
breadth, however, cannot be ſo well aſcertained ; but 
ſuppoſing it to have been the fame with that of the 
preſent kingdom of Algicrs, in the narroweſt part it 


muſt have been at leaſt 40 miles broad, and in the wi- 
deſt upwards of 100, | I 
This country included two diſtricts ; one inhabited Ancient di- 

by the Mahli, and the other by MHaſefyli ; the lat- viſion. 
ter being alſo called in after times Mauritania Cæſarien- 
ſis, and the former Numidia Propria. The country 

of the Maſſyli, or, as ſome call it, Terra Metagonitis, 

was ſeparated from the proper territory of Carthage 

by its eaſtern boundary the river Tuſca, and from the 
kingdom of the Maſælyli, or Mauritania Cæſarienſis, 

by the river Ampſaga. It ſeems to correſpond with 

that part of the province of Conſtantina lying between 

the Zaine and the Wed al Kibeer, which is above 130 
miles long, and more than 100 broad. The ſea-coalt 


of 


. 
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Numidia. of this province is for the moſt part mountainous and 


2 


Peopled by 


to the appellation given to it by A- 
bulfeda, 12. E Edwaa, the high or bofly. It is far 
from being equal in extent to the ancient country of 
the Maſetyli, which, Strabo informs us, was yet in- 
ferior to the country of the Mallyli. Its capital was 
Cirta, a place of very conſiderable note among the an- 
cients, | 

The moſt celebrated Antiquarians agree, that the 


the defcen- tract, extending ſrom the iſthmus of Suez to the lake 


dants of 
Phut. 


of the hi- 
ſtory un- 
kuown. 


4 
ilory of 


Malinifſa, 


3 
Great part 


yphax aud 


Tritonis, Was chiefly peopled by the deſcendants of 
Mizraim, and that the poſterity of his brother Put, 
or Phut, ſpread themſelves all over the country be- 
tween that lake and the Atlantic ocean. To this no- 
tion Herodotus gives great countenance: for he tells 
us, that the Libyan Nomades, whoſe territories to 
the welt were bounded by the Triton, agreed in their 
cuſtoms and manners with the Egyptians ; but that 
the African, from that river to the Atlantic ocean, 
differed in almoſt all points from them. Ptolemy men- 
tions a city called Putca near Adrametum ; and Pliny, 
a river of Mauritania Tingitana, known by the name 
of Fut, or Phut ; and the diſtri adjacent to this ri- 
ver was called Regio Phutenfis which plainly alludes 
to the name of Phut. That word ſignifies /catter- 
ed, or diſperſed, which very well agrees with what 
Mela and Strabo relate of the ancient Numidians ; io 
that we may without any ſcruple, admit the abori- 
gines of this country to have been che deſcendants of 
Phut. | 

The hiſtory of Numidia, during many of the early 
ages, is buried in oblivion. It is probable, however, 
that as the Phœnicians were maſters of a great part of 
the country, thoſe tranſactions had been recorded, and 
generally known to the Cartbaginians. King Jarbas 
probably reigned here as well as in Africa Propria, if 
not in Mauritania, and other parts of Lybia, when Di- 
do began to build Byrſa. It appears from Jultin, that 
about the age of Herodotus, the people of this coun- 
try were called both Africans or Libians and Numi- 
dians, Tuſtin likewiſe intimates, that about this time 
the Carthaginians vanquiſhed both the Moors or Mau- 
ritanians and Numidians; in conſequence of which 
they were excuſed from paying the tribute which had 
hitherto been demanded of them. 

After the concluſion of the firſt Punic war, the A- 
frican troops carried on a bloody conteſt againit their 
maſters the Carthaginians ; and the moſt active in this 
rebellion, according to Diodorus Siculus, were a part 
of the Numidian nation named Micatanians. This ſo 
incenſed the Carthaginians, that after Hamilcar had 
either killed or taken priſoners all cke mercenaries, he 
ſent a large detachment to ravage the country of thoſe 
Numidians. The commandaut of that detachment ex- 


ecuted his orders with the utmoſt cruelty, plundering 


the diſtrict in a terrible manner, and crucitying all the 
priſoners without diſtinction that fell into his hands. 
This filled the reſt with ſuch indignation and reſent- 
ment, that both they and their poſterity ever after- 
wards bore an implacable hatred to the Carthagi- 
mans. 

In the time of che ſecond Punic war, Sy phax king 
of the Maſeſyli entered into an alliance with the Ro- 
mans, and gave the Carthaginians a conſiderable de- 
ſeat. This induced Gala, king of the Mailyli, to 
Vor. XIII. 
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conclude a treaty with the Carthaginianz, in conſe- Numid'r, 
quence of which his ſon Maſiniſſa marched at the head ——” 
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of a powerful army to give Syphax battle. The con- 
teſt ended in favour of Maſiniſſa; 40,020 of the Mal. 
ſæſyli were put to the word, and Syphax driven, into 
Mauritania; and the like had ſucceſs attended 8yphas 
in another engagement, where his troops were ene 
defeated and Jiterſed. 

Gala dying whilſt his fon Maſiniſſa was acting at 
the head of the Numidian troops ſent to the afliflance 
of the Carthaginians in Spain, his brother Deſalces, 
according to the eſtabliſhed rules of ſucceſſion in Nu- 
midia, took poſſeſſion of the Maſſylian throne. That 
prince dying ſoon after his acceſſion, Capuſa his eldeſt 
fon ſucceeded him. But he did not long enjoy his 
high dignity ; for one Mezetulus, a perion of the 
royal blood, but an enemy to the family of Gala, 
found means to excite a great part of his ſubje&s to 
revolt. A battle ſoon took place between him and 
Capuſa ; in which the latter was flain with many of 
the nobility, and his army entirely defeated. But though 
Mezetulus thus became poſſeſſed of the ſovereignty, 
he did not think proper to aſſume the title of Lins, 
but ſtyled himſelf guardian to Lacumaces, the ſurvi- 
ving ſon of Deſalces, whom he graced with the royal 
title. To ſupport himſelf in his uſurpation, he mar- 
ried the dowager of Deſalces, who was Hannibal's 
niece, and n of the moſt powerful family in 
Carthage. In order to attain the ſame end, he ſent 
ambaſſadors to Syphax, to conclude a treaty of al- 
liance with him. In the mean time Maſiniſſa, recei- 
ving advice of his uncle's death, of his couſin's flaugh- 
ter, and of Mezetulus's uſurpation, immediately paſ- 
ſed over to Africa, and went to the court of Bocchar 
king of Mauritania, to ſolicit ſucours. Bocchar, 
ſenſible of the great injuſtice done Maſiniſſa, gave 
him a body of 4000 Moors to eſcort him to his do- 
minions. His ſubjects having been appriſed of his 
approach, jo ned bim upon the frontiers with a party 
ol 00 men. The Moors, in purſuance of th-ir orders, 
returned home, as ſoon as Maſiniſſa reached the con- 
fines of his kingdom. Notwithſtanding which, and 
the ſmall body that declared for him having acciden- 
tally met Lacumaces at Thapſus with an eſcort going 
to implore Syphax's aſſiſtance, he drove him into the 
town, which he carried by aſſault, after a faint reſiſt- 
ance. However, Lacumaces, with many of kis men, 
found means to eſcape to Syphax. The fame of this 
exploit gained Maſiniſſa great credit, inſomuch that 
the Numid'ans flocked to him from all parts, and 
amongit the reit, many of his father Gala's veterans, 
who prefled him to make a ſpeedy and vigorous puth 
far his hereditary dominions. Lacumaces having join- 
ed Mezetulvs with a reinforcement of Mailc(ylians, 
which he had prevailed upon Syphax to ſead to the al- 
ſiſtance of his ally, the uſurper advanced at the head 
ot a numerous army to offer Maſiniſſa battle; which 
that prince, though much inferior in numbers, did not 
decline, Hereupon an engagement enſued ; which, 
notwithſtanding the inequality of numbers, ended in 
the defeat of Lacumaces, The immediate conſequence 
of this victory of Maſiniſſa was a quiet and peaceable 
poſſeſſion of his kingdom; Mezetulus and Lacumaces, 
with a few that attended them, flying into the territo- 
ries of Carthage. — being apprchenſive _ 
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diſtinction as his father Gala had Deſalces, provided 
that prince would put himſelf under his protection - 
He alſo promiſed Mezetulus pardon, and a reſtitution 
of all the eſſects forfeited by bis treaſonable conduct, 
if he would make his ſubmiſſion to him. Both of them 
readily complied with the propoſal, and immediately 
returned home; ſo that the tranquillity and repoſe of 
Numidia would have been ſettled upon a ſolid and laſt- 


ing foundation, had not this been prevented by Af- 


drubal, who was then at Syphax's court. He inſi- 
nuated to that prince, who was diſpoſed to live ami- 
cably with his neighbours, * That he was greatly 
miſtaken, if he imagined Maſiniſſa would be atisfied 
with his hereditary dominions. That he was a prince 
of much greater capacity and ambition, than either 
his father Gala, his uncle Deſalces, or any of his fa- 
mily. That he had diſcovered in Spain marks of a 
molt rare and uncommon merit. And that, in fine 
unleſs his riſing flame was extinguiſhed before it came 
to too great a Read, both the Maſſæſylian and Cartha- 
ginian ſtates would be infallibly conſumed by it.“ Sy- 
phax, alarmed by theſe ſuggeſtions, advanced with a 
numerous body of forces into a diſtrict, which had 
long been in diſpute between him and Gala, but was 
then in poſſeſſion of Maſiniſſa. This brought on a 

eneral action between theſe two princes : wherein the 
28 was totally defeated, his army diſperſed, and he 
himſelf obliged to fly to the top of mount Balbus, at- 
tended only by a few of his horſe. Such a deciſive 
battle at the preſent juncture, before Maſiniſſa was 
fixed in his throne, could not but put Syphax in- 
to poſſeſſion of the kingdom of the Maſſyli. Mali- 
nila in the mean time made nocturnal incurſions from 
his poſt upon mount Balbus, and plundered all the 
adjacent country, particularly that part of the Car- 
thaginian territory contiguous to Numidia. This di- 
ſtrict he not only thoroughly piilaged, but likewiſe 
lud waſte with fire and ſword, carrying off from 
thence an immenſe booty, which was brought by ſome 
me: chants, who had put into one of the Carthaginian 
ports for that purpoſe. In fine, he did the Carthagi- 
nians more damage, not only by committing ſuch 
dreadful devaſtations, but by maſſacring and carrying 
mro captivity valt numbers ef their ſubje&ts on this 
occaſion, than they could have ſuſtained in a pitched 
battle, or one campaign of a regular war. Syphax, 
at the preſſing and reiterated inſtances of the Cartha- 
Zinians, ſent Bocchar, one of his moſt active com- 
manders, with a detachment of 4000 foot, and 2000 
horſe, to reduce this peſtilent gang of robbers, pro- 
miſing bim great reward if he could bring Maſiniſſa 
either alive or dead. Bocchar, watching an oppor- 
tunity, ſurpriſed the Maſſylians, as they were ſtrag- 
Sling about the country without any order or diſci- 
pime ; ſo that he took many priſoners, diſperſed the 
relt, and purſued Maſiniſſa himſelf, with a few of his 
men to the top of the mountain where he had before 
taken poſt. Conſidering the expedition as ended, he 
not only ſent many head of cattle, and the other booty 
that had fallen into his hands, to Syphax, but like- 
wiſe all the force, except 50 foot and 200 horſe. 
With this detachment he drove Maſiniſſa from the 
ſummit of the hill, and purſued him through ſeveral 
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Numidia he ſhould be obliged to ſuſtain a war againſt Syphax, 
>——— he offered to treat Lacumaces with as many marks of 
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narrow paſſes and defiles, as far as the plains of Clu- Numidis. 
pea, Here he ſo ſurrounded him, that all the Maf ——- 


ſylians, except four, were put to the ſword, and Ma- 
ſiniſſa himſelf, after having received a * 
wound, eſcape d with the utmoſt difficulty. s this 
was effected by croſſing a rapid river, in which N 
two of his four attendants periſhed in the fight of the 
detachment that purſued him, it was rumoured .all 
over Africa, that Maſiniſſa alſo was drowned ; which 
gave inexpreſſible pleaſure to Syphax and the Cartha- 
ginians. For ſome time he lived undiſcovered in a 
cave, where he was ſupported by the robberies of the 
two horſemen that had made their eſcape with him. 
But having cured his wound by the application of 
ſome medicinal herbs he boldly began to advance to- 
ward his own frontiers, giving out publicly that he 
intended once more to take poſſeſſion of his kingdom. 
In his march he was joined by about 40 horſe, and, 
ſoon after his arrival amongſt the Maſſyli, ſo many 
ple flocked to him from all parts, that out of them 
e formed an army of 6000 foot and 4000 horſe. With 
theſe forces, he not only reinſtated himſelf in the poſ- 
ſeſſion of his dominions, but likewiſe laid waſte the 
borders of the Maſſæſyli. This fo irritated Syphax, 
that he immediately aſſembled a body of troops, and 
encamped very commodouſly upon a ridge of moun- 
tains between Cirta and Hippo. His army he com- 
manded in perſon ; and detached his ſon Vermina, with 
a conſiderable force, to take a compaſs, and attack the 
enemy in the rear. In purſuance of his orders, Ver- 
mina ſet out in the begining of the night, and took 
poſt in the place appointed Fim, without being diſco- 
vered by the enemy. In the mean time Syphax de- 
camped, and advanced towards the Maſſyli, in order 
to give them battle. When he had poſſeſſed himſelf 
of a riſing ground that led to their camp, and con- 
cluded that his ſon Vermina muſt have formed the am- 
buſcade behind them, he began the fight. Maſiniſſa 
being advantageouſly poſted, and his ſoldiers diſtin- 
guiſhing themſelves in an extraordinary manner, the 
diſpute was long and bloody. But Vermina unex- 
pectedly falling upon their rear, and by this means 
obliging them to divide their forces, which were 
ſcarce able before to oppoſe the main body under Sy- 
phax, they were ſoon thrown into confuſion, and for- 
ced to betake themſelves to a precipitate flight. All 
the avenues being blocked up, partly by Syphax and 
partly by his ſon, ſuch a dreadful flaughter was made 
of the unhappy Maflyli, that only Maſiniſſa himſelt, 
with 60 horſe, eſcaped to the Leſſer Syrtis. Here he 
remained, betwixt the confines of the Carthaginians 
and Garamantes, till che arrival of Lælius and the Ra- 
man fleet on the coaſt of Africa. What happened 
immediately after this junction with the Romans, be- 
longs to the article Rome. 

It will be ſufhcient therefore in this place to ob- 
ſerve, that, by the aſſiſtance of Lælius, Maſiniſſa at laſt 
reduced Syphax's kindgdom. According to Zonaras, 
Maſiniſſa and Scipio, before the memorable battle of 
Zama, by a ſtratagem deprived Hannibal of ſome ad- 
vantageous poſts; which, with a ſolar eclipſe happening 
during the heat of the action, and not a little intimida- 
ting the Carthaginian troops, greatly contributed to 
the victory the Romans obtained. At the concluſion 
therefore of the ſecond Punic war, he was amply 8 
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Numidia. warded by the Romans for the important ſervices he Maſiniſſa their deſign. This not a little chagrined him, Numidia. 
wo — had done them. As for Syphax, after the loſs of his as it was contrary to the former practice of the R- 
dominions, he was kept in confinement for ſome time mans; who in the preceding war had communicated Main ita, 
at Alba; from whence being removed in order to their intentions to him, and conſulted him on all oc- gifpleafe1. 


grace Scipio's triumph, he died at Tibur in his way caſions. When, therefore the conſuls applied to him ſor with the 
to Rome. Zonaras adds, that his corpſe was decent- 
ly interred ; that all the Numidian priſoners were re- 
leaſed ;. and that Vermina, by the aſſiſtance of the Ro- 
mans, took peaceable poſſeſſion of his father's throne. 
However, part of the Maſſæſylian kingdom had been 
before annexed to Maſinifſa's dominions, in order to 
reward that prince for his ſingular fidelity and cloſe 
attachment to the Romans. 

This ſeems to be countenanced by the epitomizer of 
Livy, who gives us ſufficiently to underſtand, that Sy- 
phax's family, for a conſiderable time after the con- 
clufion of the ſecond Punic war, reigned in one part 
of Numidia. For he intimates, that Archobarzanes, 
Sypharx's grandſon, and probably Vermina's. ſon, ho- 
vered with a powerful army of Numidians upon the 
Carthaginian frontiers a few years before the begin- 


ning of the third Punic war. This he ſeems to have 


done, either in order to cover them, or to enable the 
Carthaginians to make an irruption into Maſiniſſa's 
territories. Cato, however, pretended that theſe ſor- 
ces, in conjunction with thoſe of Carthage, had a de- 
ſign to invade the Roman dominions, which he urged 
as a reaſon to induce the conſcript fathers to deſtroy 
the African republic. | 

Nothing 2» farther requiſite, in order to complete 
the hiſtory of this famous prince, than to exhibit to 
our readers view ſome points of his conduct towards 
the decline, and at the cloſe, of life; the wiſe diſpo- 
ſitions made after his death by Amelianus, in order 
to the regulation of his domeſtic affairs ; and ſome 
particulars relating to his character, genius, and habit 
of body, drawn from the moſt celebrated Greek and 
Roman authors- 

By drawing a line of circumvallation around the Car- 
thaginian army under Aſdrubal, poſted upon an emi- 
nence, Maſiniſſa cut off all manner of ſupplies from 
them; which introduced both the plague and famine 
into their camp. As the body of Numidian troops 
employed in this blockade was not near ſo numerous as 
the Carthaginian forces, it is evident, that the line 
here mentioned muſt have been extremely, ſtrong, and 
confequently the effect of great labour and art. The 
Carthaginians, finding themſelves reduced to the laſt 
extremity, concluded a peace upon the following 
terms, which Maſiniſſa dictated to them; 1. That 
they ſhould deliver up all deſerters. 2. That they 
ſhould recal their exiles, who had taken refuge in his 
dominions. 3. That they ſhould pay him 5000 talents 
of ſilver within the ſpace of 5o years. 4. That their 
ſoldiers ſhould paſs under the jugum, each of them 
carrying off only a ſingle garment. As Maſiniſſa him- 
ſelf, though between 80 and go years of age, con- 
ducted the whole enterpriſe, he muſt have been ex- 
tremely well verſed in ſortification, and other branches 
of the military art. His underſtanding likewiſe he 
muſt have retained to the laſt. This happened a ſhort 
time before the beginning of the third Punic war. See 
CARTHAGE. | 

Soon aſter, the conſuls landed an army in Africa, in 
order to lay ſiege to Carthage, without imparting to 


a body of his troops to act in concert with their forces, 
he made anſwer, * That they ſhould have reinforce- 
ment from him when they ſtood in need of it.” It 
cculd not but be provoking to him to conſider, that 
after he had extremely weakened the Carthaginiane, 
and even brought them to the brink of ruin, his pre- 
tended imperious friends ſhould come to reap the fruits 
7 his victory, without giving him tlie leaſt intelligence 
Ot it. 

However, his mind ſoon returned to its natural bias, 
which was in favour of the Romans. Finding his end 
approaching, he ſent to Aimilianus, then a tribune in 
the Roman army, to deſire a viſit from him. What he 
propoſed by this viſit, was to inveſt him with full 
powers to diſpoſe of his kingdom and eſtate as he ſhould 
think proper, ſor the benefit of his children. The 
high idea he had entertained of that young hero's abi- 
lines and integrity, together with his gratitude and 
affection for the family into which he was adopted, in- 
duced him to take this ſtep. But believing that death 
would not permit him to have a ws oxy dae, cam 
with Emilianus upon this ſubject, he informed his wife 
and children in his laſt moments, that he had impower- 
ed him to diſpoſe in an abſolute manner of all his poſ- 
ſeſſions, and to divide his kingdom amongſt his ſons. 
To which he ſubjoined, © I require, that whatever 
ZEmilianus may decree, ſhall be executed as punctual- 
ly as if I myſelf had appointed it by my will.” Ha- 
ving uttered theſe words, he expired, at about go 
years of age. | 

This prince, during his youth, had met with range 
reverſes of fortune. However, ſays Appian, being 
ſupported by the Divine protection, he enjoined an un- 
interrupted courſe of proſperity for a long ſeries of 
years. His kingdom extended from Mauritania to 
the weſtern confines of Cyrenaica ; from whence it ap- 
pears, that he was one of the moſt powerful princes of 
Africa. Many of the inhabitants of this vaſt tract he 


civilized in a wonderful manner, teaching them to cul- 


tivate their ſoil, and to reap thoſe natural adyantages 
which the fertility of ſome parts of their councry of- 
fered them. He was of a more robuſt habit of body 
than any of his contzmporaries, being bleſſed with the 
greateſt health and vigour ; which was doubtleſs owing 
to his extreme temperance, and the toils he inceſ- 
ſantly ſuſtained. We are informed by Polybius, that 
ſometimes he ſtood upon the ſame ſpot of ground from 
morning till evening, without the lealt motion; and at 
others continued as long in a fitting poſture. 
would remain on horſeback for ſeveral days and nights 
together, without being ſenſible of the leaſt fatigue. 
Nothing can better evince the ſtrength of his conſlitu- 
tion, than his youngelt ſon, named Sembal, Sthemla, 
or Stembanus, who was but four years old at his de 
creaſe. Though 90 years of age, he performed all the 
exerciſes uſed by young men, and always rode without 
a ſaddle, Pliny tells us, that he reigned above 60 


years. Re was an able commander, and much fach i- 
tated the reduction cf Carthage. Plutarch ſrom Po- 
Iybius obſerves, that the day after a great vidory won 
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Numidia. over the Carthaginians, Maſiniſſa was ſeen ſitting at 

che door of his tent, eating a piece of brown bread. 
Suidas relates, that to the laſt he could mount bis 
horſe without any aſſiſtance. According to Appian, 
he left a numerous well-difciplind army, and an im- 
menſe quantity of wealth, behind him. 

Maſiniſſa, before his death, gave his ring to his el- 
deft ſon Micipſa z but left the diſtribution of all his 
other effects and poſſeſſions amongſt his children en- 
tirely to Emilianus. Of 54 ſons that ſurvived him, 

only three were legitimate, to wit, Micipſa, Guluſſa, 
and Maſtanabal. Emilianus, arriving at Cirta after 
he had expired, divided his k'ngdom, or rather the 
government of it, amongſt theſe three, though to the 
others he gave conſiderable poſſeſſions. To Micipſa, 
who was a prince of a pacific diſpoſition, and the eldeſt 
fon, he aſſigned Cirta, the metropolis, for the place 
of his reſidence, in excluſion of the others. Guluſſa, 
the next to him, being a prince of a military genius, 
had the command of the army, and the tranſacting of 
all affairs relating to peace or war committed to his 
care. And Manaſtabal, the youngeſt, had the admi- 
nitration of juſtice, an employment ſuitable to bis 
education, allotted him. They enjoyed in common the 
immentſe treaſures Maſiniſſa bad amaſſed, and were all 
of them dignified by ZEmilianus with the royal title. 
After he had made theſe wiſe diſpoſitions, that young 
nobleman departed from Cirta, taking with him a 
body of Numidian troops, under the conduct ot Gu- 
luſſa, to reinforce the Roman army that was then ac- 
ung againſt the Carthaginians. 

Maſtanabal and Guluſſa died ſoon after their father, 
as appears from the expreſs teſtimony of Salluſt. We 
find nothing more remarkable of theſe princes, beſides 
what has been already related, than that the latter con- 
linued to aſſiſt the Romans in the third Punic war, and 
that the former was preity well verſed in the Greek 
lunguage. Micipſa therefore became ſole poſſeſſor of the 
kingdom of Numidia. In his reign, and under the con- 
ſulate of M. Plautius Hypſæus and M. Fulvius Flaccus, 
according to Oroſius, a great part of Africa was co- 
vered with locuſts, which deſtroyed all the produce of 
the earth, and even devoured dry cod. But at laſt 
they were all carried by the wind into the African ſea, 
out of which being thrown in vaſt heaps upon the 
thore, a plague enſued, which ſwept away an infinite 
number of animals ot all kinds. In Numidia only 
2c0,000 men periſhed, and in Africa Propria 200,0c0 ; 
amongſt the reſt, zo, co Roman ſoldiers quartered in 
and about Utica for the defence of the lalt provinces. 
At Utica, in particular, the mortality raged to ſuch 
a degree, that 1500 dead bodies were carried out of 
one gate in a day. Micipſa had two ſons, Adherbal 
and Hiempſal, whom he educated in his palace, to- 
gether with his nephew Jugurtha. That young prince 
was the ſon of Maitanabal ; but his mother having 
been only a concubine, Maſiniſſa had taken no great 
notice of him. However, Micipſa conſidering him as a 
prince of the blood, took as much care of him as he 

3 ANA ͤof his own children. : 
Miſlory of Jugurtha poſſeſſed ſeveral eminent qualities, which 
Jugurtha. gained him univerſal eſteem. He was very handſcme, 
endued with great ſtrength of body, and adorned with 
the fineſt intellectual endowments. He did not devote 
im, as young men commonly do, to a life of lux- 
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javelin, and other manly exercites, ſuited to the mar- 
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ury and pleaſure. He uſed. to exerciſe himſelf, with Numidla: 
perſons of his age, in running, riding, hurling he 


tial genius of the Numidians; and though he ſurpaſſed 
all his fellow ſportſmen, there was not one of them 
but loved him. The chace was his only delight ; but 
it was that ot lions and other ſavage beaſts, Sallaſt, 
to finiſh his character, tells us, that he excelled in all 
things, and ſpoke very little of himſelf. 
So conſpicuous an aſſemblage of fine talents and per- 
fections, at firſt charmed Micipſa, who thought them 
an ornament to his kingdom. However, he ſoon be- 
gan to reflect, that he was conſiderably advanced in 
years, and his children in their infancy ; that mankind 
naturally thirſted after power, and that nothing was 
capable of making men run greater lengths than a vi- 
cious and unlimited ambition. Theſe reflections ſoon 
excited his jealouſy, and determined him to expoſe Ju- 
gurtha to a variety of dangers, ſome of which, he en- 
tertained hopes, might prove fatal to him. In order to 
this, he gave him the command of a body of forces 
which he ſent to aſſiſt the Romans, who were at that 
time beſieging Numantia in Spain. But Jugurtha, by 
his admirable conduct, not only eſcaped all thoſe dan- 
gers, but likewiſe won the eſteem of the whole army, 
and the friendſhip of Scipio, who ſent a high charac- 
ter of him to his uncle Micipſa. However, that ge- 
neral gave him ſome prudent advice in relation to his 
future conduct; obſerving, no doubt, in him certain 
ſparks of ambition, which, if lighted into flame, he 
apprehended might one day be productive of the moſt 
fatal conſequences. 8 
Before this laſt expedition, Micipſa had endeavour- Is dreadel 
ed to find out ſome method of taking him off private- b king 
ly ; but his popularity amongſt the Numidians obliged Maſiniſſz 
that prince to lay aſide all thoughts of this nature. 
After his return from Spain the whole nation almoſt 
adored him. 'The heroic bravery he had ſhowa there, 
his undaunted courage, joined to the utmoſt calmneſs 
of mind, which enabled him to preſerve a juſt medium 
between a timorous foreſight and an impetuous raſh- 
neſs, a circumſtanee rarely to be met with in perſons 
of his age, and above all the advantageous teſtimo- 
nials of his conduct given by Scipio, attracted an uni- 
verſal eſteem. Nay, Micipſa himſelf, charmed with 
the high idea the Roman general had entertained of 
bis merit, changed his behaviour towards him; reſol- 
ving, if poſſible, to win his affection by kindneſs. He 
therefore adopted him, and declared him joint heir 
with his two ſons to the crown. Finding, ſome few 
years afterwards, that his end approached, he ſent for 
all three to his bed ſide; where, in the preſence of the 
whole court, he deſired Jugurtha to recolle& with what 
extreme tenderneſs he had treated him, and conſequent- 
ly to conſider how well he had deſerved at his hands. 

He then intreated him to prote& his children on all A 
occaſions ; who being before related to him by the oth 
ties of blood, were now by their father's bounty be- ntruſts 
come his brethern. In order to fix him the more firmly bim with 
in their intereſt, he likewlſe complimented him upon the care 9 

his bravery, addreſs and conſummate prudence. He Þis chil- 

further inſinuated, that neither arms nor treaſures con- Aen. 
ſtitute the ſtrength of a kingdom ; but friends, who 
are neither won by arms nor gold, but by real ſervices, 
and an inviolable fidelity. Now where 8 
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Numidia. he] can we find better friends than in brothers? And 
◻ How can that man who becomes an enemy to his rela- 
tions, repoſe any confidence in, or depend upon ſtran- 
gers?“ Then addreſſing himſelf to Adherbal and Hi- 
empſal, “ And you (ſaid he) I enjoin always to pay 
the higheſt reverence to Jugurtha. Endeavour to imi- 
tate, and if poſſible ſurpaſs, his exalted merit, that the 
world may not hereafter obſerve Micipſa's adopted ſon 
to have reflected greater glory upon his memory than 
his own children,” Soon after, Micipſa, who, accord- 
ing to Diodorus, was a prince of an amiable character, 
expired. Though Jugurtha did not believe the king 
to ſpeak his real ſentiments with regard to him, yet 
he ſeemed extremely pleaſed with ſo gracious a ſpeech, 
and made him an anſwer. ſuitable to the occaſion. 
However, that prince at the ſame time was determined 
within himſelf to put into execution the ſcheme he had 
formed at the ſiege of Numantia, which was ſuggeſted 
to him bv ſome factious and abandoned Roman offi- 
cers, with whom he there contracted an acquaintance. 
The purport of this ſcheme was, that he ſhould extort 
the crown by force from his two couſins, as ſoon as 
their father's eyes were cloſed ; which they inſinuated 
might eaſily be effected by his own valour, and the 
venality of the Romans. Accordingly, a ſhort time 
after the old king's death, he found means to aſſaſſi- 
nate Hiempſal in the city of Thirmida where his trea- 
ſures were depoſited, and drive Adherbal out of his 
dominions. That unhappy prince found himſelf obli- 
gee to fly to Rome, where he endeavoured to engage 
e conſcript fathers to eſpouſe his quarrel; but, not- 
withſt:nding the juſtice of his cauſe, they had not vir- 
tue enough effectually to ſupport him. Jugurtha's am- 
baſſadors, by diſtributing vait ſums of money amongſt 
the ſenators, brought them ſo far over, that a majority 
palliated his inhuman proceedings. This encouraged 
thoſe miniſters to declare, that Hiempſal had been 
killed by the Numidians on account of his exceſſive 
cruelty ; that Adherbal was the aggreſſor in the late 
troubles ; and that he was only chagrined becauſe he 
could not make that havoc among his countrymen he 
would willingly have done. They thereſore intreated 
the ſenate to form a judgment of Jugurtha's behaviour 
in Africa from his conduct at Numantia, rather than 
from the ſuggeſtions of his enemies. Upon which, by 
far the greatelt part of the ſenate diſcovered themſelves 
prejudiced in his favour. A ſew, however, that were 
not loſt to honour, nor abandoned to corruption, in- 
liſted upon bringing him to condign puniſhment. But 
as they could not prevail, he had the beſt part of Nu- 
midia allotted him, and Adberbal was forced to reſt 
11 fatisfied with the other. 

22 of Jugurtha finding now by experience that every thing 
= * was venal at Rome, as his friends at Numantia had 
before informed him, thought he might purſue his 
towering projects without any obſtruction from that 
quarter. He therefore, immediately after the laſt di- 
viſion of Micipſa's dominions, threw off the maſk, and 
attacked his couſin by open force. As Adherbal was 
a prince of a pacific diſpoſition, and almoit in all re- 
ſpects the reverſe of Jugurtha, he was by no means a 
match for him. The latter therefore pillaged the for- 
mer's territories, ſtormed ſeveral of his fortrefles, and 
over-ran a good part of his kingdom without oppoſi- 


tion. Adberbal, depending on the friendſhip of the 
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Romans, which his father in his laſt moments aſſured Nnmidia, 
him would be a ſtronger ſupport to him than all the 
troops and treaſures in the univerſe, diſpatched depu- 
ties to Rome to complain of theſe hoſtilities. But 
whilſt he loſt his time in ſending thither frui:lefs depu- 
tations, Jugurtha overthrew him in a pitched bat:le, 
and ſoon after {hut him up in Cirta. During the ſiege 


of this city, a Roman commillion arrived there, in or- 


der to perſuade both parties to an accommodation; 
but finding Jugurtha untractable, the commiſlioners 
returned home without ſo much as conferring with Ad- 
herbal. A ſecond deputation, compoſed of ſenators 
of the higheſt diſtinction, with /Emilius Scaurus, pre- 
ſident of the ſenate, at their head; landed ſome time 
after at Utica, and ſummoned Jugurtha to appear be- 
fore them. That prince at firſt ſeemed to be under 
dreadful apprehenſions, eſpec ally as Scaurus reproach- 
ed him with his enormous crimes, and threatened him 
with the reſentment of the Romans if he did not im- 
mediately raiſe the fiege of Cirta. However, the Nu- 
midian, by his addreß, and the irreſiſtible power ot 

old, as was afterwards ſuſpected at Rome, ſo molli- 

ed Scaurus, that he leit Adherbal at his mercy. In 
fine, Jugurtha had at laſt Cirta ſurrendered to him, 
upon condition only that he ſhould ſpare the lite of 
Abherbal- But the mercileſs tyrant, in violation of 
the laws of nature and humanity as well as the capi- 
tulation, when he had got poſſeſſion of the town, or- 
dered him to be put to a moſt cruel death. Ihe mer- 
chants likewiſ:, and all the Numidians in the place 
capable of bearing arms, he cauſed without dittinftion 
to be put to the ſword. 

Every perſon at Rome inſpired with any ſentiments 
of humanity, was ſtruck with horror at the news of 
this tragical event. However, all the venal ſenators 
{till concurred with Jugurtha's miniſters in palliating 
his enormous crimes. Notwithſtanding which, the 
people, excited thereto by Caius Memmius their tr:- 
bune, who bitterly inveighed againſt the venality cf 
the ſenate, reſolved not to lat ſo flagrant an inſtance of 
villainy go unpunithed. This diſpoſition in them in- 
duced the conſcript fathers likewiſe to declare their 
intention to chaſtiſe Jugurtha. In order to this, an 
army was levied to invade Numidia, and the command 
of it given to the conſul Calpurnius Beſtia, a perſon of 
good abilities, but rendered unfit for the expedition he 
was to go upon by his inſatiable avarice. Jugurtha 
being informed of the great preparations making at 
Rome to attack his dominions,ſent his ſon thither to 
avert the impending ſtorm. The young prince was 
plentifully ſupplied with money, which he had orders. 
to diſtribute liberally amongit the leading men. But 
Beſtia, propoſing to himſelf great advantages from an 
invaſion of Numidia, dcfeated all his intrigues, and 
got a decree paſſed, ordering him and his attendants 
to depart Italy in ten days, unleſs they were come to 
deliver up the king himſelf, and all his territories, to 
the republic by way of dedition. Which decree being 
notified to them, they returned without ſo much as 
having entered the gates of Rome; and the conſul 
ſoon after landed with a powerful army in Africa. For 
ſome time he carried on the war there very briſkly, 
reduced ſeveral ſtrong holds, and took many Numi- 
dians priſoners. But upon the arrival of Scaurus, a 
peace was granted Jugurtha upon advantageous terms. 


That 
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Numidia. That prince coming from Vacea, the place of his reſi- 
— — dence, to the Roman camp, in order to confer with 
Beſtia and Scaurus, and the preliminaries of, the trea- 

ty being immediately afte®ſettled between them in 

private conferences, every body at Rome was convin- 

ced that the prince of the ſenate and the conſul had 
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great ferment z which occaſioned a proſecution of the | Numidia, 
guilty ſenators, that was carried on, for ſome time, 
with the utmoſt heat and violence, Lucius Metellus Meteilu, 
the conſul, during theſe tranſactions, had Numidia ſent 
aſſigned him for his province, and conſequently was againſt 


appointed general of the army deſtined to act againſt Jugurtha. 


to their avarice ſacrificed the republic. 


The indigna- 


tion therefore of the people in general diſplayed itſelf 


in the ſtrongeſt manner. Memmius alfo fired them 
with his ſpeeches. It was therefore reſolved to diſpatch 
the prætor Caſſius, a perſon they could confide in, to 
Numidia, to prevail upon Jugurtha to come to Rome, 
that they might learn from the king himſelf which of 
their generals and ſenators had been ſeduced by the 
peſtilent influence of corruption. Upon his arrival 
there, he found means to bribe one Bebius Salca, a 
man of great authority amongſt the plebeians, but of 
inſatiable avarice, by whoſe ait:ſtance he eſcaped with 
impunity. Nay, by the eflicacy of gold, he not only 
eluded all the endeavours of the people of Rome to 
bring him to juſtice, but likewiſe enabled Bomilcar, 
one of his attendants, to get Maſſiva, an illegitimate 
ſon of Micipſa, aſſaſſinated in the ſtreets of Rome. 
'That young prince was adviſed by many Romans of 
probity, well-wiſhers to the family of Maſiniſſa, to ap- 
ply for the kingdom of Numidia ; which coming to 
Jugurtha's ears, he prevented the application. by this 
execrable ſtep. However, he was obliged to leave 
Italy immediately. | 

Jugurtha had ſcarce ſet foot in Africa, when he re- 
ceived advice that the ſenate had annulled the ſhame- 
ful peace concluded with him by Beſtia and Scaurus. 
Soon after, the conſul Albinus tranſported a Roman 
army into Numidia, flattering himſelf with the hopes 
of reducing Jugurtha to reaſon before the expiration of 
his conſulate. In this, however, he found himſelf de- 
ceived, for that crafty prince, by various artifices ſo 
amuſed and impoſed upon Albinus, that nothing of 
moment happened that campaign. 'This rendered him 
ſtrongly ſuſpected of having betrayed his country, af- 
ter the example of his predeceſſors. His brother Aulus, 
who ſucceeded him in the command of the army, was 
Mill more unſucceſsful ; for after riſing from before Su- 
thul, where the king's treaſures were depoſited, he 
marched his forces iuto a defile out of which he found 
it impollible to extricate himſelf, He therefore was 
obliged to ſubmit to the ignominious ceremony of paſ- 
ſing under the jugum, with all his men, and to quit 
Numidia entirely in ten days time, in order to deliver 
his troops from immediate deſtruction. The avaricious 
diſpoſition of the Roman commander had prompted 
him to beſiege Suthul, the poſſeſſion of which place he 
imagined would make him maſter of all the wealth of 
Jngurtha, and conſequently paved the way to ſuch a 
ſcandalous treaty. However, this was declared void 
as ſoon as known at Rome, as being concluded with- 
out che authority of the people. The Roman troops 
retired into Africa Propria, which they had now redu- 
ced into the form of a Roman province, and there took 
up their winter quarters. 

In the mean time Caius Mamilius Limetanus, tri- 
bune of the people, excited the plebeians to inquire 
into the conduct cf thoſe perſons by whoſe aſſiſlance 
Jugurtha had found means to elude all the decrees of 
the ſenate, This put the body cf the people into a 


Jagurtha. As he perfectly diſregarded wealth, the Nu- 


midian found him ſuperior to all his temptations ; 


which was a great mortification to him. To this he 
joined all the other virtues which conflitute the great 
captain; ſo that-Jugurtha found him in all reſpe&s in- 
acceſſible. That prince therefore was now forced to 
regulate his conduct according to the motions of Me- 
tellus, with the greateſt caution ; and to exert his utmoſt 
bravery, in order to compenſate for that hitherto ſo 
favourable expedient vil ich now n to fail him. 
Marius, Metellus's lieutenant, being likewiſe a perſon 
of uncommon merit, the Romans reduced Vacca, a 
large opulent city, and the moſt celebrated mart in 
Numidia, They alſo defeated Jugurtha in a pitched 
battle; overthrew Bomilcar, one of his generals, up - 


on the banks of the Muthullus ; and, in fine, forced 


the Numidian monarch to take thelter in a place ren- 
dered almoſt inacceſſible by the rocks and woods with 
which it was covered. However, Jugurtha ſignalized 
himſelf in a ſurprifing manner, exhibiting all that could 
be expected from the courage, abilities, and attention 
of a conſummare general, to whom deſpair adminiſters 
freſh ſtrength, and ſuggeſts new lights. But his troops 
could not make head againſt the | erg they were 
again worſted by Marius, though they obliged Metel- 
lus to raiſe the fiege of Zama. Jugurtha therefore, 
finding his country every where ravaged, his moſt opu- 
lent cities plundered, his fortreſſes reduced, his towns 
burnt, vaſt numbers of his ſubjects put to the ſword 
and taken priſoners, began to think ſeriouſly of coming 
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to an accommodation with the Romans. His favourite who is be- 


1 


Bomilcar, in whom he repoſed the higheſt confidence, trayed by 
but who had been gained over to the enemy by Me- Bomilcr. 


tellus, obſerving this diſpoſition, found it no difficult 
matter io perſuade him to deliver up his elephants, 
money, arms, horles, and deſerters, in whom the main 
ſtrength of his army conſiſted, into the hands of the 
Romans. Some of theſe laſt, in order to avoid the pu- 
niſhment due to their crime, retired to Bocchus king 
of Mauritania, and liſted in his ſervice. But Metellus 
ordering him to repair to Tiſidium, a city of Numidia, 
there to receive farther directions, and he refuſing a 
compliance with that order, hoſtilities were renewed 
with greater fury than ever. Fortune now ſeemed to 
declare in favour of Jugurtha: he retook Vacca, and 
maſſacred all the Roman garriſon, except 'Turpilius 
the commandant. However, ſoen after, a Roman le- 
gion ſeized again upon it, and treated the inhabitants 
with the utmolt ſeverity. About this time, one of Ma- 
ſtanabal's ſons, named Gauda, whom Micipſa in his 
will had appointed to ſucceed to the crown in caſe 
his two legitimate ſons and Jugurtha died without 
iſſue, wrote to the ſenate in favour of Marius, who 
was then endeavouring to ſupplant Metellus. That 
prince having his ney ATI 56 impaired by a de- 
clining ſtate of health, fell a more eaſy prey to the 
baſe and infamous adulation of Marius. The Roman 
ſoothing his vanity, aſſured him, that as he was the 
next heir to the crown, he might depend upon 3 
e 


Numidia. 
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A conſpira- 

cy againſt 

him. 
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He is de · 
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after, Bomilcar and Nabdalſa formed a deſi 
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fixed upon the Numidian throne, as ſoon as Jugurtha 
was either killed or taken ; and that this muſt in a ſhort 
time happen, when once he appeared at the head of 
the Roman army with an unlimited commiſſion. "oP 
tO al- 
ſaffinate Jugurtha, at the inſtigation of Metellus ; but 
this being detected, Bomilcar and moſt of his accom- 
plices ſuffered death. The plot however had ſuch an 
effect upon Jugurtha, that he enjoyed afterwards no 
tranquillity or repoſe. He ſuſpected perſons of all de- 
nominations, Numidians as well as foreigners, of ſome 
black deſigns againſt him. Perpetual terrors ſat brood- 
ing over his mind; inſomuch that he never got a wink 

ſleep but by ſtealth, and often changed his bed in a 
low plebeian manner. Starting from his ſleep, he 
would frequently ſnatch his ſword, and break out into 
the moſt doleful cries : So ſtrongly was he haunted by 
a ſpirit of fear, jealouſy, and diſtraction! 

f 6s ahi having deſtroyed great numbers of his 
friends on ſuſpicion of their having been concerned in 
the late conſpiracy, and many more of them deſerting 
to the Romans and Bocchus king of Mauritania, he 
found himſelf, in a manner, deſtitute of counſellors, 
generals, and all perſons capable of aſſiſting him in 
carrying on the war. This threw him into a deep me- 
lancholy, which rendered him diſſatisfied with every 
thing, and made him fatigue his troops with a variety 
of contradictory motions. Sometimes he would ad- 
vance with great celerity againſt the enemy, and at 
others retreat with no ſmall ſwiftneſs from them. Then 
he reſumed his former courage; but ſoon after de- 
ſpaired either of the valour or fidelity of the forces un- 
der his command. All his movements therefore pro- 
ved unſucceſsful, and at laſt he was forced by Metel- 
lus to a battle. That part of the Numidian army 
which Jugurtha commanded, behaved with ſome re- 
ſolution ; but the other fled at the firſt onſet. The 
Romans therefore entirely defeated them, took all 
their ſtandards, and made a few of them priſoners. But 
few of them were lain in the action; ſince, as Salluſt 
obſerves, the Numidians truſted more to their heels 
than to their arms for ſafety in this engagement, 

Metellus purſued Jugurtha and his fugitives to Tha- 
la. His march to this place being through vaſt de- 
farts, was extremely tedious and difficult. But be- 
ing ſupplied with leathern bottles and wooden veſſels 
of all ſizes taken from the huts of the Numidians, 
which were filled with water brought by the natives, 
who had ſubmitted to him, he advanced towards that 
city, He had no ſooner begun his march, than a molt 
copious ſhower of rain, a thing very uncommon in 
thoſe defarts, proved a great and ſeaſonable refreſh- 
ment to his troops. This fo animated. them, that upon 
their arrival beſore Thala, they attacked the town with 
ſuch vigour, that Jugurtha, with his family, and 
treaſures depoſited therein, thought proper to abun- 
don it. After a brave defence, it was reduced ; the 
garriſon conſiſting of Roman deſerters, ſetting fire to 
the king's palace, and conſuming themſelves, together 
with every thing valuable to them, in the flames. Ju- 
gurtha being now reduced to great extremities, re- 
tired into Gætulia, where he formed a conſiderable 
corps. From thence he advanced to the confines of 
Mauritania; and engaged Bocchus king of that 
country, who had married his daughter, to enter 
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into an alliance with him. In conſequence of which, Numidia. 
— — 
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having reinforced his Gætulian troops with a power- 
ful body of Mauritaniansgghe turned the tables upon 
Metellas, and obliged him to keep cloſe within his 
entrenchments. Salluſt informs us, that Jugurtha 
bribed Bocchus's miniſters to influence that prince in 
his favour ; and that having obtained an audience, he 
inſinuated, that, ſhould Numidia be ſubdued, Mauri- 
tania mult be involved in its ruin, eſpecially as the Ro- 
mans ſeemed to have vowel the deſtruction of all the 
thrones in the univerſe. In ſupport of what he ad- 
vanced, he produced ſeveral inſtances very appoſite to 
the point in view. However, the ſame author ſeems 
to intimate, that Bocchus was determined to aſſiſt Ju- 
rtha againſt his enemies by the ſlight the Romans 
ad formerly ſhown him. That prince, at the fir(t 
breaking out of the war, had ſent ambaſſadors to Rome, 
to propoſe an offenſive and defenſive alliance to the re- 
public ; which, though of the utmott conſequence to it 
at that juncture, a few of the molt venal and infamous 
ſenators, who were abandoned to corruption, prevent- 
ed from taking effect. This undoubtedly wrought 
more powerfully upon Becchus in favour of Jugurtha, 
than the relation he ſtood in to him: For b+th the 
Moors and Numidians adapted the number of their 
wives to their circumſtances, ſo that ſome had 10, 2c, 
&c. to their ſhare ; their kings therefore were unlimit- 
ed in this particular, and of courſe all degrees of affi- 
nity reſulting to them from marriage had little torce. 
It is obſervable, that the poſterity of thoſe ancient na- 
tions have the ſame cultom prevailing amongſt them 
at this day. 


Such was the ſituation of affairs in Numidia, when Marius 
Metellus received advice of the promotion of Marius ſuccceds 
But, notwithitanding this inju- Metelius, 


to the conſulate. 
rious treatment, he generouſly endeavoured to draw 
off Bocchus from Jugurtha, though this would faci- 
litate the reduction of Numidia for his rival. To 
this end ambailadors were diſpatched to the Mauri- 
tanian court, who intimated to Bocchus, „ That 
it would be highly imprudeut to come to a rupture 
with the Romans without any cauſe at all; and that he 
had now a fine opportunity of concluding a moſt ad- 
vantageous treaty with them, which was much preſe- 
rable to a war. To which they added, that whatever 
dependence he might place upon his riches, he ought 
not to run the hazard of loſing his dominions by em- 
broiling himſelf with other ſlates, when he could caſi- 
ly avoid this; that it was much eaſier to begin a war 
than to end it, which it was in the power of the victor 
alone to do ; that, in fine, ke would by no means con- 
ſult the mtereit of his ſubjects if he foll wed the deſpe- 
rate fortunes of Jugurtha.” To which Bocchus re- 
plied, © That for his part there was nothing he with- 
ed for more than peace; but that he could not help pi- 
tying the deploralle condition of Jugurtha ; that if 
the Romans, thcrefore, would grant that unfortunate 
prince the ſame terms they had offered hem, he would 
bring abc ut an accommodation.“ Metellus let tha 
Mauritanian monarch know, that it was not in his 
power to comply with what he deſired. However, he 
took care to keep up a private negociation with him 
till he knew coniul Marius's arrival. By this conduct 
he ſerved two wiſe ends. Firſt, he prevented thereby 
Bocchus from coming to a general adtion with his 

troops; 


* 
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troops; which was the very thing Jugurtha de- 
fired, as hoping that this, whatever the event might 
be, would render a recotziliation betwixt him and 
the Romans impracticable. Secondly, this inaction 
enabled him to diſcover ſomething of the genius and 
diſpoſition of the Moors; a nation of whom the Ro- 
mans, till then, had ſcarce formed any idea; which, 
he imagined, might be of no ſmall ſervice, either to 


himſelf or his ſucceſſors, in the future proſecution of 
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ver jugar- 
tha. 


the war. 

Jugurtha, being informed that Marius, with a 
numerous army, was landed at Utica, adviſed Bocchus 
to retire, with part of the troops, to ſome place of 
difficult acceſs, whilſt he himſelf took poſt upon ano- 
ther inacceſſible ſpot with the remaining corps. By 
this meaſure, he hoped the Romans would be obliged 
to divide their forces, and conſequently be more ex- 
poſed to his efforts and attacks. He likewiſe ima - 
gined, that ſeeing no formidable body appear, they 
would believe the enemy in no condition to make head 
againſt chem; which might occaſion a relaxation of 
diſcipline, the uſual attendant of a too great ſecurity, 
and conſequently produce ſome good effect. How- 
ever, he was difappointed in both theſe views. 
Marius, far from ſuffcring a relaxation of diſcipline to 
take place, trained up his troops, which conſiſted 
chiefly of new levies, in ſo perfect a manner, that 
they were ſoon equal in goodneſs to any conſular army 
that ever appeared in the field. He alſo cut off great 
numbers of the Gætulian marauders, defeated many of 
Jugurtha's parties, and had like to have taken that 
prince himſelf near the city of Cirta. Theſe advan- 
tages, though not of any great importance, intimidated 
Bocchus, who now made overtures for an accommoda- 
tion; but the Romans, not being ſufficiently ſatisfied 
of his fincerity, paid no greac attention to them. In 
the mean time Marius puſhed on his conquelts, reduc- 
ing ſeveral places of leſs note, and at lalt refolved to 
beliege Capſa. That this enterpriſe might be con- 


ducted with the greater ſecrecy, he ſuffered not the 


leaſt hint of his deſign to tranſpire, even amongſt any 
of his officers. On the contrary, in order to blind them, 
he detached A. Manlius, one of his hentenants, with 
ſome light-armed cohorts, to the city of Lares, where 
he had nxed his principal magazine, and depoſited the 
military cheſt. Before Manlius left the camp, that 
Le might the more effectually amuſe him, he inti- 
mated, that himſelf with the army ſhould take the 
lame route in a few days: but initead of that, he 
bent his march towards the Tanais, and in fix days 
time arrived upon the banks of that river. Here 
he pitched his tents for a thort tims, in order to re- 
trcih his treops; which having done, he advanced 
to Capſa, and made h:mlelf maiter of it. As the 
{ituation of this city rendered it extremely commo- 
dious to Jugurtha, whoſe plan of Cperations, ever 
linde the commencement ot the war, it had exceed- 
ing'y favoured, he levelled it with the ground after 
it had been delivered up to the toldiers to be plunder- 
ed. The citizens Ikewiſe, being more ſtrongly at- 
tached to that prince than ary of che ther Numidians; 
on account of the extraordinary privileges he indulged 
them with, and of courie | earing a more implacable 
Hatred to the Romans, he put to the ſword or fold 
For ſlaves. The true motive ot the conlſul's conduct 
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For 
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on this occafion ſeems here to be aſſigned ; though Numidi, 
we are told by Salluſt, in conformity to the Ro 


man genius, that neither avarice or reſentment 
prompted him to ſo barbarous an action, but only 
a defire to ſtrike terror into the Numidians. 

The Numidians, ever after this exploit, dreaded the 
very name of Marius ; who now, in his own opinion, 
had eclipſed the glory of all his predeceſſor's reat at- 
chievements, particularly the reduftion of Thala, a 
city, in ſtrength and ſituation, nearly reſembling Cap- 


fa. OO his blow, he gradually preſented him- 


ſelf before molt of the places of ſtrength in the enemy's 
country; many of which either opened their gates, or 
were abandoned at his approach, being terrified with 
what had happened to the unfortunate citizens of Cap- 
ſa. Others taken by force, he laid in aſhes; and in 
ſhort, filled the greateſt part of Numidia with blood, 
horror, and confuſion... Then, after an obſtiuate de- 
fence, he reduced a caſtle that ſeemed impregnable, 
ſeated not far from Mulucha, where Jugurtha kept 
part of his treaſures. In the mean time, Juzurtha 
not being able to prevail on Bocchus, by his repeated 
ſolicitations, to advance into Numidia, where he found 
himſelf greatly prefſed, was obliged to have re- 
courſe to his uſual method of bribing the Mauritanian 
miniſters, in order to put that prince ia motian. He 
a'ſo promiſed him a third part of his kingdom, pro- 
vided they could either drive the Romans out of Afri- 
ca, or get all the Numidian dominions confirmed to 
him by treaty. 

So conſiderable a ceſſion could not fail of engaging 
Bocchus to ſupport * Jugurtha with his whole power. 


The two African monarchs therefore, having joined 


their forces, ſurpriſed Marius near Cirta as he was go- 
ing into winter- quarters. The Roman general was ſo 
puſhed on this occaſion, that the barbarians thought 
themſelves certain of victory, and doubted not but they 
ſhould be able to extinguith the Roman name in Nu- 


midia, But their incaution and too great ſecurity Jugurtha 
enabled Marius to give them a total defeat; which entirely de- 
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was followed four days after by ſo complete an over- fete. 


throw, that their numerous army, conſiſting of go, ooo 
men, by the acceſſion of a powerful corps of Moors, 
commanded by Boechus's ſon Folux, was entirely ruined. 
Sylla, Marius's lieutenant, molt eminently diſtinguiſh- 
ed himſelf in che laſt action, which laid the foundation 
of his future greatneſs. Bocchus, now looking upon 
Jugurtha's condition as deſperate, and not being will- 
ing to run the riſk of | ſing his dominions, thowed 
a diſpolition to clap up a peace with Rome. However, 
the republic gave him to underſtand, that he muſt not 
expect to be ranked amongſt its friends, till he had 
delivered up ito the conſul's hands Jugurtha, the in- 
veterate enemy of the Roman name, The Maurita- 
nian monarch, having entertained an high idea of an 
alliance with that ſtate, reſolved to ſatisfy it in this 
particular; and was confirmed in his reſolution by on: 
Dabar, a Numidian prince, the ſon of Maſſugrada, 
and deicended by his mother*s fide from Maſiniſſa. Be- 
ing cloſely attached to the Romans, and extremely 
agreeable to Bocchus o account of his noble diſpoſi- 
tion, he defeated all the intrigues, of Aſpar, Ju gurtha's 
miniſter. Upon Sylia's arrival at the Mauritanian 


court, the affair there ieemed to be entirely ſettled. 
However, Bocchus, who was for ever projecting new 


deſigns, 


dla. 
Num 
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defigns, and like the reſt of his countrymen, in the 
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irheſt degree perfidious, debated within himſelf, whe- 
— he hoald acrifie? Seylla or Jugurtha, who were 
both then in his power. He was a long time fluctu- 
ating with uncertainty, and combated by a contrariety 
of ſentiments, The ſudden changes which diſplay- 
ed themſelves in his countenance, his air, and his 
whole perſon, evidently ſhowed how ſtrongly his mind 
was agitated. But at laſt he returned to his firſt de- 
ſign, to which the bias of his mind ſeemed naturally 
to lead him. He therefore delivered up Jugurtha in- 
to the hands of Sy lla, to be conducted to Marius; 
who, by that ſucceſsful event, happily terminated this 
dangerous war, The kingdom of Numidia was now 
reduced to à new form: Bocchus, for his important 
ſervices, had the country of the Maſſæſyli contiguous 
to Mauritania, aſſigned him; which, from this time, 
took the name of New Mauritania. Numidia Pro- 
pria, or the country ot the Maſſyli, was divided into 
three parts; one of which was given to Hiemp al, an- 
other to Mandreſtal, both deſcendants of Maſiniſſa; 
and the third the Romans annexed to Africa Propria, 
or the Roman province adjacent to it. What became 
of Jugurtha after he had graced Marius's triumph, 
at which ceremony he was led in chains, together 
with his two ſons, through the ſtreets of Rome, 
we have already laid before our readers. See Ju- 
GURTHA. | : 

Jugurtha's two ſons ſurvived him, but ſpent their 
lives in captivity at Venuſia. However, one of them 
named Oxyntas, was, for a ſhort time, releaſed from 
his confinement by Aponius, who beſieged Acerræ in 
the war between the Romans aud the Italian allies 
That general brought this prince to his army, where 
he treated him as king, in order to draw the Numidian 
{. rces of from the Roman ſervice. Accordingly thoſe 
Numidians no ſooner heard that the ſon of their old 
king was fighting for the allies, than they began 
to deſert by companies ; which obliged Julius Cæſar 
the conſul to part with all his Numidian cavalry, and 
ſend them back iato Africa. Some few years aſter this 
event, Pompey defeated Cneius Domitius Ahenobar- 
bus, and Hiarbas, one of the kings of Numidia, kill- 
ing 17,000 of their men upon the ſpot. Not fatisfied 
with this victory, that general purſued the tugitives to 
their camp, which he ſoon forced, put Domitius to 
the ſword, and took Hiarbas priſoner. He then re- 
duced that part of Numidia which belonged to Hiar- 
bas, who ſeems to have ſucceeded Mandreſtal above- 
mentioned; and gave it to Hiempſal, a neighbouring 
Numidian prince, deſcended from Maſmiſſa, who had 
always oppoſed the Marian faction. 

Suetonius informs us, that a diſpute happened be- 
tween Hiempſal and one Maſintha, a noble Numidian, 
whom, it is probable, he had in ſome reſpect injured 
when Julius Cæſar firſt began to make a figure in the 
world. The fame author adds, that Cæſar warmly 
eſpouſed the cauſe of Maſintha, and even. groſsly in- 
ſulted Juba, Hiempſal's ſon, when he attempted to 
vindicate his father's conduct on this occaſion. He 
pulled him by the beard, than which a more unpar- 
donable affront could not be offered to an African. In 
ſhort, he ſcreened Maſintha from the inſults and vio- 
lence of his enemies; from whence a reaſon may be aſ- 

Vor. XIII. 
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ſigned ſor Juba's adhering ſo cloſely aſterwards to the Numidia, 


NUM 


Pompeian faction. 
In conſequence of the 


his lieutenants, into a general action, which it was his 
intereſt at that time to 4 avoided. He cauſed it to 
be given out all over Africa Propria and Numidia, that 
he was retired into ſome remote country at a great di- 
ſtance from the Roman territories, This coming to 
Curio's ears, who was then beſieging Urtica, it hin- 
dered him from taking the 4.40 Tha precautions 
againſt a ſurpriſe, Soon aſter, the Roman general re- 
ceiving intelligence that a ſmall body of Numidians 
was approaching his camp, he put himſelf at the head 
of his forces in order to attack them, and, for feur 
they ſhould eſcape, began his march in the night, 
looking upon himſelf as ſure of victory. Some of their 
advanced polts he ſurpriſed aſleep, and cut them to 
pieces; which {till farther animated him. In ſhort, 
about day-break he came up with the Numidians, 
whom he attacked with great bravery, though his men 
were then faſting, and vaſtly fatigued by thcir forced 
and precipitate march. In the mean time, Juba, who, 
immediately after the propagation of the rumour 
abovementioned, had taken care to march privately, 
with the main body of the Numidian army, to ſupport 
the detachment ſent befor? to decoy Curio, advanced 
to the relief of his men. The Romans had met with a 
great reſiſtance before he appeared; ſo that he eaſily 
broke them, killed Curio, with a great part of his 
troops, upon the ſpot, purſued the reſt to their camp, 
which he plundered, and took many of them priſoners. 
Mott of the fugitives, who endeavoured to make their 
eſcape on board the ſhips in the port of Utica, were 
either ſlain by the purſuers, or drowned, The re- 
mainder fell into the hands of Varus, who would have 
ſaved them; but Juba, who arrogated to himſelf the 
honour of this victory, ordered mult of them to be put 
to the ſword. 
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This victory infuſed new life and vigour into the Juba gver- 
Pompeiau faction, who thereupon conferred great ho- thrown by 
nours upon Juba, and gave him the title of Lin; of all Cæſar. 


Numidia. But Cæſar and his adherents declared him 
an enemy to the ſtate of Rome, adjudging to Bocchus 
and Bogud, two African princes entirely in their in- 
tereſt, the ſovereignty of his dominions. Juba after- 
wards, uniting his force; with thoſe of Scipio, reduced 
Czlar to great extremities, and would in all probabi- 
lity have totally ruined him, had h2 not been relieved 
by Publius Sittius. That general, having formed a 
conſiderable corps, conſiſting of Roman exiles, and 
Mauritanian troops ſent him by Bocchus, according 
to Dio, or, as Cæfar will have it, Bogud, made an 
irruption into Gætulia and Numidia, whilſt Juba was 
employed in Africa Propria. As he ravaged theſe 
countries in a dreadful manner, Juba immediately re- 
turned with the beſt part of his army, to preſerve them 
from utter deſtruction. However, Cæſar knowing his 
.horſe to be atraid of the enemy's elephants did not 
think proper to attack Scipio in the abſence of the 
Numidian, till his own elephants, and a freſh rein- 
forcement of troops, hourly expected, arrived from 

U Italy. 


biene Czſar had offercd 1 
Juba, and the diſpoſition it ha1 occaſioned, that prince feats one of 
did Czfar great damage in the civil wars betwixt him Cz1-r's 
and Pompey. By a ſtratagem he drew Curio, on: of Hcutfcnants. 


Numidia, 
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Italy. With this acceſſion of ſtrength, he imagined 
himlſe'f able to give a good account, both of the Ro- 
man forces with which he gas to cope, and the bar- 
barians. In the mean time Scipio diſpatched reitera- 
ted expreſſes to Juba to haſten to his aſſiſtance z but 
could not prevail upon him to move out of Numidia, 
till he had promiſed him the poſſeſſion of all the Ro- 
man dominions in Africa, if they could from thence 
expel Cæſar. This immediately put him in motion; 
ſo that, having ſent a large detachment to make head 
againſt Sittius, he marched with the reſt cf his troops 
to aſliſt Scipio. However, Cæſar at laſt overthrew 
Scipio, Juba, and Labienus, near the town of Thap- 
ſus, and forced all their camps. As Scipio was the 
firſt ſurpriſed and defeated, Juba fled into Numidia, 
without waiting for Cæſar's approach; but the body 
of the Numidians detached againſt Sittius, having 
been broken and diſperſed by that general, none of his 
ſubjects there would receive him. Abandoned there- 
fore to diſpair, he ſought death in a ſingle combat 
with Petreius, and, having killed him, cauſed himſelf 
to be diſpatched by one of his ſlaves. 

After this deciſtve action, and the reduction of A- 
frica Propria, Cæſar made himſelf maſter of Numidia, 
which he reduced to a Roman province, appointing 
Criſpus Salluſtius to govern it in quality of proconſul, 
with private inſtructions to pillage and plunder the in- 
habitants, and, by that means, put it out of their 
power ever to ſhake off the Roman yoke, However, 
Becchus and Bogud till preſerved a fort of ſovereign- 
ty in the country of the Maſfæſyli and Mauritania, 
fince the former of thoſe princes, having deſerted Cæ- 
far, ſent an army into Spain to aſſiſt the Pompeians ; 
and the Jatter, with his forces, determined victory to 
declare for Cæſar at the ever memorable battle of 
Munda. Bogud, afterwards ſiding with Anthony 
againſt Octavius, ſent a body of forces to aſſiſt him in 
Spain z at which time the Tingitanians revolting from 
him, Bocchus, with an army compoſed of Romans in 
the intereſt of Octavins, who paſſed over from Spain 
into Africa, and his own ſubjects, poſſeſſed himſelf of 
Mauritania Tingitana. Bogud fled to Anthony; and 
Octavius, after the concluſion of the war, honoured 
the inhabitants of Tingi with all the privileges of Ro- 
man citizens. He likewiſe confirmed Bocchus king 
of Mauritania Cæſarienſis, or the country of the Mat: 
feſyli, in the poſſeſſion of Tingitania, which he had 
conquered, as a reward for his important ſervices. In 
this he imitated the example of his great predeceſſor 
Julius Cæſar, who divided ſome of the fruitful plains 
of Numidia among the ſoldiers of P. Sittius, who had 
conquered great part of that country, and appointed 
Sittius himlelf ſovereign of that diſtrict. Sittius, as 
has been intimated above, having taken Cirta, killed 
Sabura, Juba's general, entirely diſperſed his forces, 
and either cut oft or taken priſoners moit of the Pom- 
peian fugitives that eſcaped from the battle of Thap- 
ſus, highly deſerved to be diſtinguiſhed in ſo eminent 
a manner. After Bocchus's death, Mauritania and 
the Maſſæſylian Numidia were in all reſpects conſider- 
ed as Roman provinces, 

NUMISMATOGRAPHIA, a term uſed for the 
deſcription and krowledge of ancient coins and medals, 
whether of gold, ſilver, or braſs. See Coins and Me- 
DAL 3s. 
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NUMI TOR, the ſon of Procas wing of Alba, and Numits; 


fl 
Nun, 


the brother of Amulius. Procas before his death made 
him and Amulius joint heirs to the crown, on condition 
of their reigning annually by turns; but Amulius 
getting poſſeſſion of the throne, excluded Numitor, 
whole ſon Lauſus he ordered to be put to death, and 
obliged Rhea Sylvia, Numior's only daughter, to be- 
come a veſtal. This princeſs becoming pregnant de- 
clared that the was with child by the god Mars; and 
afterwards brought forth Rhemus and Romulus, who 
at length killed Amulius, and reſtored Numitor to the 
throne, 754: B. C. See Rxtemvus and RomvLvs. 

NUMMUS, a piece of money otherwiſe called 
ſeflertius. 

NUN, the ſon of Eliſhamah, and father of Joſhua, 
of the tribe of Ephraim, The Greeks gave him the 
name of Naue inſtead of Nun. This man is known in 
ſacred hiſtory only by being the father of Joſhua. 

Nu x, a woman in ſeveral Chriſtian conntries, who 
devotes herſelf, in a cloiſter or nunnery, to a religious 
life. See the article Moxx. 

There were women, in the ancient Chriſtian church, 
who made public profeſſion of virginity, before the 
monaſtic lite was known in the world, as appears 
from the writings of Cyprian and Tertullian. Iheſe, 
tor diſtinction's ſake, are ſometimes called -ecclefraſtical 
virgins, and were commonly enrolled in the canon or 
matricula of the church. They differed ſrom the 
monaſtic virgin chiefly in this, that they lived private- 
ly in their fathers houſes, whereas the others lived in 
communities: but their profeſſion of virginity was not 
ſo ſtrict as to make it criminal in them to marry after- 
wards, if they thought fit. As to the conſecration of 
virgins, it had ſome things peculiar in it: it was 
uſually performed publicly in the church by the biſhop. 
The virgin made a public profeſſion of her reiolution, 
and then the bithop put upon her the accuſtomed ha- 
bit of ſacred virgins. One part of this habit was a 
veil, called the ſacrum vclamen; another was a kind of 


mitre or coronet worn upon the the head. At preſent, 


when a woman is to be made a nun, the habit, veil, and 
ring of the candidate are carried to the altar; and ſhe 
herielf accompanied by her neareſt relations, is con- 
ducted to the biſhop, who, after maſs and an anthem, 
(the ſubje& of which is, © that ſhe ought to have her 
lamp lighted, becauſe the bridegroom is coming to 
meet her), pronounces the benediction: then the riſes 
up, and the biſhop conſecrates the new habit, ſprink- 
ling it with holy water. When the candidate has put 
on her religious habit, ſhe preſents herſelf before che 
biſhop, and ſings, on her knees, Ancilla Chrijti ſum, 
&c. ; then the receives the veil, and afterwards the riug, 
by which the is married to Chriſt ; and laſtly, the 
crown of virginity, When ſhe is crowned, an ana- 
thema is denounced againſt all who ſhall atten. pt to 
make her break her vows. In ſome few initances, per- 
haps, it may have happened that nunneries, monaite- 
rics, &c. may have been uſeſul as well to morality 
and religion as to literature: in the groſs, however, 
they have been highly pre;udicial ; and however well 


. they might be ſuppoſed to do when viewed in theory, 


in fact they are unnatural and impious. It was ſurely 
ſar from the. intention of Providence to ſeclude youth 
and beauty in a cloiſtered ruin, or to deny them the 
innocent enjoyment of their years and ſex. 

NUNCIO,, 


Nuneio 
| 
Monte 
Nuovo. 
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NUNCIO, or NuxT1io, an ambaſſador from the 


dope to ſome Catholic prince or ſtate, or a perſon who 
attends on the pope's behalf at a congreſs, or an aſ- 
ſembly of ſeveral ambaſſadors. 
NUNCUPATIVE, in the ſchools, ſomething that is 
only nominal, or has no exiſtence but in name. 
Noncoeartl's Will or Teſſament, a will made ver- 
bally, and not put in writing. See the articles WiLL 


and TESTAMENT. 


NUNDINA, a goddeſs among the ancient hea- 
thens, ſuppoſed to have the care of the purification of 
infants. And hecauſe male infants were purified nine 
days after their birth, her name is derived from zonus, 
or the ninth, though ſemale-infants were purified the 
eighth day; which purification was called /:/?ration by 
the Romans. 

NUNDINAL, Nundinalis, a name which the Ro- 
mans gave to the eight firſt letters of the alphabet uſed 
in their kalendar, 

This ſeries of letters, A, B, C, D, E, F, G, H, 
is placed and repeated ſucceſſively from the firſt to the 
laſt day of the year: one of theſe always expreſſed 
the market-days, or the aſſemblies called nundinæ quuſi 
novendint, becauſe they returned every nine days. 
The country people, after working eight days ſuc- 
ceſſively, came to town the ninth, to ſell their ſeveral 
commodities, and to iniorm themſelves of what related 
to religion and government. Thus the nundinal day 
being under A on the firſt, ninth, ſeventeenth, and 
twenty-fiſth days of January, &c. the letter D will 
be the nundinal letter of the year following. Theſe 
nundinals bear a very great reſemblance to the domi- 
nical le ters, which return every eight days, as the 
nundinals did every nine. 

NUNDOCOMAR, a Rajah in Bengal, and head 
of the Bramins, who, in 1775, was condemned to an 
ignominious death by Englith laws newly introduced 
in an Engliſh court of jultice newly eſtabliſhed, for a 
forgery charge to have been committed by him many 
years before. That he was guilty of the deed can- 
not be queſtioned ; but there was ſurely ſomething 
hard in condemning a man by an ex p fado law. He 
bore his fate with the utmoſt fortitude, in the full 
confidence that his ſoul would ſoon be reunited to the 
univerſal ſpirit whence it had ſprung. See MtTaray- 
sies, Part III. Ch. iv. Of the Immortality of the Soul. 

Monte Nuovo, in the environs of Naples, blocks 
up the valley of Averno. This mountain (Mr Swin- 
burne tells us) aroſe in the year 1538, for after re- 
peated quakings the earth burſt aſunder, and made 
way for a deluge of hot aſhes and flames, which riſing 
extremely high, and darkening the atmoſphere, fell 
duwn again and formed a circular mound four miles 
in circumference, and 1000 feet high, with a large 
cup in the middle. The wind riſing aſterwards, waft- 
ed the lighter particles over the country, blaſted ve- 
getation, and killed the animals who grazed ; the con. 
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ſequence was, that the place was deſerted, till Don 
Pedro de Toledo, viceroy of Naples, encouraged the 
inhabitants by example and otherwiſe to return, 

Part of Monte Nuovo is cultivated, but the 
larger portion of its declivity is wildly overgrown with 
prickly-broom, and rank weeds that emit a very f-- 
tid ſulphureous ſmell. The water is ſhallow, its in- 
ſide clad with ſhrubs, and the little area at the bot- 
tom planted with fig and mulberry trees; a moſt 
ſtriking ſpecimen of the amazing viciſſitudes that take 
place in this extraordinary country. I ſaw no traces 
of lava or melted matter, and few ſtones within. 

Near the foot of this mountain the ſubterraneous 
fires act with ſuch immediate power, that even the 
ſand at the bottom of the ſea is heated to an intole- 
rable degree.” | 

NUPTIAL uirxs, the ceremonies attending the 
ſolemnization of marriage, which are different in dit- 
ferent ages and countries. We cannot omit here a 
cuſtom which was practiſed by the Romans on theſe 
occaſions; which was this: Immediately after the chict 
ceremonies were over, the new-marricd man threw 
nuts about the room for the boys to ſcramble tor, Va- 
rious zeaſons have been aligned ſor it; but that whic! 
moſt generally prevails, and ſeems to be the molt juit, 
is, that by this act the bridegroom ſignified his retolu- 
lution to abandon trifles, and commence a ſerious courie 
of lite; whence nucibus relidis in this ſenſe became a 
proverb. They might alſo be an emblem of tertility. 

The ancient Greeks had a perſun to conduct tt e 
bride from her own to the bridegrcom's houſe; and 
hence he was called by the Greeks Vymphagogi, which 
term was afterwards uſed both by the Komans and 
the Jews. | 

NUREMBERG, an imperial city of Germany, 
capital of a territory of the ſame name, ſituated in E. 
Long. 119, N. Lat. 47. 30. It ſtands on the Reg- 
nitz, over which it has ſeveral bridges, both of wood 


and ftone, at the bottom of a hul, 6c mil.s from. 


Augſburg, 87 from Munich, 46 trom Wurtzſburg, 
and 50 from Ratiſbon ; and is thought by ſome to be 
the Segodunum, and by others the Caſtrum Noricum, 
of the ancients. 

The city has derived its name from the hill, upon 
which ſtands this caſtle, called in Latin, Caitrum No- 
ricum, round which the city was begun to be built, 
and where the emperors formerly lodged ; and here 
they lodge ſtill, when they pats by that city. They 
there preterve, as precious relics, the crown, ſceptre, 
cloaths, buſkins, and other ornaments of Charlemagne 
(A). which ſerved alſo the emperor Leopold, when 
he went thither after his election, to receive the ho— 
mage of the city. Ihe ſmall river Regnitz, which 
runs through it, and thoſe of Rednitz and Schwar- 
zack, which pats by its walls, furniſh the inhabitants, 
beſides other advantages, with the means of making 
all ſorts of ſtuffs, dyes, and other manutactures (3), 

2 and 


(A) Theſe ornaments are, a mitred crown, enriched with rubies, emeralds, and pearls; the dalmatic of Charle- 
magne, richly embroidered ; the imperial mantle powdered, with embroidered eagles, and its border thick tet 
with large emeralds, ſapphires, and topazes ; the buſkins covered with plates of gold; the gloves embroidered ; 


the apple, the golden ſceptre, and ſword. The ancient cuſtom of the empire is, that the emperor is bound to 


aſſemble in this city the firſt diet that he holds after his election and coronation, | 
() There is in Nuremberg, and in the neighbouring villages depending upon it, an infinite number of 


workmen 


Nuptial, 
Nc ur: ae 


berg. 
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Nurem- and toys, which are carried and ſold even in the In- 


berg. 
— ů — 


dies. 

It is a large and well-built town, but not very po- 
pulous. Its fortifications are a double wall, flank- 
ed with towers mounting cannon, and a deep ditch. 
The magiſtrates, and moſt of the inhabitants, are 
Lutherans, There are a great many churches and 
chaples in it. In that of St Sebald is a braſs mo- 
nument of the ſaint; and a picture repreſenting 
the creation of the world, by the celebrated Albert 
Durer, who was a native of the town; but the fineſt 
church in the town is that of St Giles. In that of 
the Holy Ghoſt are kept moſt of the jewels of the 
empire, together with the pretended ſpear with which 
our Saviour's fide was pierced, a thorn of his crown, 
and a piece of the manger wherein he was laid. 
Here are alſo a great many hoſpitals, one in particu- 
lar for foundlings, and another for pilgrims ; with a 
gymnaſium, an anatomical theatre, a granary, a fine 
public libary, the old imperial fortreſs or caſtle. 
ſome remains of the old citadel of the burgraves of 
Nuremberg, ſeveral Latin ſchools, an academy of 
painting, a well furniſhed arſenal, a 'Teutonic houſe 
in which the Roman-catholic ſervice is tolerated, and 
a mint. Mr Keyſler ſays there are upwards of 500 
ſtreets in it, about 140 fountains, 16 churches, 44 
religious houſes, 12 bridges, 10 market-places, and 
25,000 inhabitants ; and that its territories, beſides 
the capital and four other towns, contain above 500 
villages, and about 160 mills on the Regnitz. The 
trade oſ this city, though upon the decline, is ſtill very 
great, many of its manufactures being ſtill exported 
to all parts of the world; among which may be reckon- 
ed a great variety of curious toys in ivory, wood, and 
metal, already mentioned. The city has alſo diſtinguiſh- 
cd itſelf in the arts of painting and engraving, When 
the emperor Henry VI. atliſted at a tournament 
in Nuremberg, he raiſed 38 burghers to the degree 
of nobility, the deſcendants of whom are called pa- 

tricians, and have the government of the city entire- 

ly in their hands; the whole council, except eight 
maſters of companies, who are ſummoned only on 
extraordinary occaſions, conſiſting of them. Among 
the fine braſs cannon in the arlenal, is one that is 
charged at the breech, and may be fired eight times in 

a minute; and two that carry balls of eighty pounds. 

The city keeps, in conſtant pay, ſeven companies, 

conſiſting each, in time of peace, of 100 men, but, 

in time of war, of 185; two troops of cuiraſſiers, 
each conſiſting of 85 men; and two companies of in- 
valids. There are alſo 24 companies ot burghers, 
well armed and diſciplined. On the new bridge, 
which is ſaid to have colt 100,000 guilders, are two 
Pyramids, on the top of one of which is a dove with 
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an olive branch in her bill, and on the other an impe- Nurem. 
rial black eagle. Muſic alſo flouriſhes pony in Nu- berg. 
remberg z and thoſe who delight in mechanic arts and | | 

manufactures cannot any where better gratify their at. 
curioſity. As an imperial city, it has a ſeat and 
voice at the diets of the empire and circle, paying to 
the chamber of Wetzlar 812 rix dollars each term. 
The territory belonging to the city is pretty large, 
containing, beſides two conſiderable foreſts of pine, 
called the Sibald and Laurence foreſts, ſeveral towns 
and villages. 

We have mentioned already that certain families 
called patricians, to the excluſion of the reſt, poſſeſs 
the offices of the ſenate. They are compoſed of 42 
perſons (c), over which two caſtellans, or perpetual ſe- 
neſchals, preſide, the firſt of whom has his reſidence 
in the caſtle. Theſe caſtellans aſſemble ſometimes in 
the caſtle, with five or ſix of the chief members, to 
hold a ſecret council (D). And, as this cicy glories 
in being one of the firſt which embraced Lutheraniſm, 
it preſerves the privilege of that in civil matters, not 
admitting any catholics to the magiſtracy or freedom 
of the town; the catholics there having the liberty 
only of remaining under the protection of the reſt, and 
performing their religious worſhip in a commandery 
of Malta, and this but at certain hours, not to diſturb 
the Lutherans, who hkewiſe aſſemble there, although in 
poſſeſſion of all the other churches. | 

This city is particularly noted ſor its antiquity, 

randeur, fortifications, its triple walls of hewn ſton?, 
its large and deep moat, its fine houſes, large churches, 
its wide ſtreets, always clean, and for its curious and 
large library, its magazine ſtored with every thing pro- 
per for its defence, 

NURSERY, in gardening, is a piece of land ſet 
apart for railing and propagating all torts of trees and 
plants to ſupply the garden and other plantations. 

NURSING or cyitLDREN. See Lacracio. 

The following obſervations are ſaid to be the reſult 
of long experience F. A child, when it comes into the 
world, is almoſt a round ball ; it is the nurſe's part to 
aſſiſt nature, in bringing it to a proper ſhape, The 
child ſhould be laid (the firſt month apon a thin ma- 
traſs, rather longer than itſelf, which the nurſe will 
keep upon her lap, that the child may always lie 
ſtraight, and only fit up as the nurſe ſlants the macraſs. 
To fr a child quite upright before the end of the firſt 
month, hurts the eyes, by making the white part of the 
eye appear below the upper eye-lid. Afterwards the 
nurſe will begin to ſet it up and dance it by degrees. 
The child mult be kept as dry as poſſible. 

The clothing ſhould be very light, and not much 
longer than the child,, that the legs may be got at 
with eaſe, in order to have them often rubbed in the 
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work men, very 7 e in making ſeveral kinds of toys of wood, which are carried through all the fairs of Ger- 
ence through ali Europe. 'Thele toys are called Nurembergs ; and they have fo great a ſale, 
that it even exceeds deſcription. This employment affords a livelihood to the przateſt part of the inhabitants of 
the city; and they make a very conſiderable profit from this traffic. | 
(c) Of theſe 42 members, there are only 34 choſen from the patrician families; the other eight are taken from 
among the burghers, and make in a manner a ſmall ſeparate body. 

(Dd) This fecret council is compoſed of ſeven principal chiefs of the republic, and for that reafon is called /- 
It determines the moſt important affairs; and it is the depoſitary of the precious ſtones of the empire, 

of the imperial crown, the enſigns, ſeals, and keys of the city. | 8 
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Rubbing a child all over takes off ſcurf, and makes 
the blood circulate, The one breaſt ſhould be rubbed 
with the hands one way, and the other the other way, 
night and morning at leaſt, 

The ankle-bones and inſide of the knees ſhould be 
rubbed twice a-day; this will ſtrengthen thoſe parts, 
and make the child ftretch its knees and keep them 
flat, which is the foundation of an ere& and graceful 
perſon. 

A nurſe ought to keep a child as little in her arms 
as poſſible, leſt the legs ſhould be cramped, and the 
toes turned inwards. Let her always keep the child's 
legs looſe. , The oftener the poſture is changed, the 
better. 

Toſſing a child about, and exerciſing it in the open 
air in fine weather, is of the greateſt ſervice. In ei- 
ties, children are not to be kept in hot rooms, but to 
have as much air as poſſible. 

Want of exerciſe is the cauſe of large heads, weak 
and knotted joints, a contracted breaſt, which occa- 
ſions coughs and ſtuffed lungs, an ill-ſhaped perſon, 
and waddling gait, beſides a numerous train of other 
ills, 

The child's fleſh is to be kept perfectly clean, by 
conſtantly waſhing its limbs, and likewiſe its neck 
and ears; beginning with warm water, till by de- 
804. it will not only bear, but like to be waſhed with 
cold 


Riſing early in the morning is good for all children, 
provided they awake of themſelves, which they gene- 
rally do : but they are never to be waked out of their 
ſleep, and as ſoon as poſſible to be brought to regular 
ſleeps in the day. 

When laid in bed or cradle, their legs are always to 
be laid ſtraight, 

Children, till they are two or three years old 
mult never be ſuffered to walk long enough at a time 
to be weary. 

Girls might be trained to the proper management 
of children if a premium were given in free-{chools, 
workhouſes, &c. to thoſe that brought up the fineſt 
child to one year old. 

If the mother cannot ſuckle the child, get a whole- 
ſome cheerful woman, with young milk, who has 
been uſed to tend young children. After the firſt fix 
months, ſmall broths, and innocent foods of any kind, 
may do as well as living wholly upon milk. | 

A principal thing to be always attended to is, to 
give young children conſtant exerciſe, and to keep them 
in a proper poſture. 

With regard to the child's dreſs in the day, let it 
be a ſhirt; a petticoat of fine flannel, two or three 
inches longer than the child's feet, with a dimity top 
(commonly called a Bbodice-ceat, to tie behind; over 
that a ſurcingle made of fine buckram, two inches 
broad, covered over with ſattin or fine ticken, with a 
ribbon faſtened to it to tie it on, which anſwers every 
purpoſe of ſtays, and has none of their inconveniences. 
Over this put a robe, or a ſlip and frock, or whatever 
you like beſt ; provided it is faſtened behind, and not 
much longer than the child's feet, that their motions 
may be ſtrictly obſerved. 


bp 
Nurſing day with a warm hand or flannel, and in particu- 
— lar the inſide of them. 
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Two caps are to be put on the licad, till the child 
has got molt of its teeth. 

The child's dreſs for the night may be a ſhirt, 
a blanket to tie on, and a thin gown to tie over 
the blanket. 

NUSANCE, or Nuis ax cx, in law, a thing done 
to the annoyance of another. 

Nuifances are either public or private.—A public 
nuiſance is an offence againſt the public in general, 
either by doing what tends to the annoyance of all 
the king's ſubjects, or by neglecting to do what the 
common good requires: in which cate, all annoyances 
and injuries to ſtreets, highways, bridges, and large 
rivers, as alſo diſorderly alebouſes, buwdy-houſes, 
gaming houſes, ſtages for rope-dancers, &c. are held 
to be common nuiſances,—A private nui'ance is, when 
only one perſon or family is annoyed by the doing of 
any thing; as where a perſon ſtops up the light of 
another's houſe, or builds in ſuch a manner that the 
rain falls from his houſe upon his neighbour's. 

Nut, among botaniſts, denotes a ryErIcarriUM 
of an extraordinary hardneſs, incloſing a kernel or 
ſeed. 

NUTATION, in aſtronomy, a kind of tremulons 
motion of the axis of the earth, whereby, in each an- 
nual revolution, it is twice inclined to the ecliptic, and 
as often returns to its former poſition. 

NUTCRACKER. See Coxvus, n“ 8. 

This bird (ſays Buffon) is diſtinguiſhed from the 
Jays and magpies by the thape of its bill, which is 
{traighter, blunter, and compoſed of two unequat 
pieces. Its inſtinct is alſo different; for it prefers the 
reſidence of high mountains, and its diſpoſition is not 
ſo much tinctured with cunning and ſuſpicion.” 

They live upon hazel-nuts, acorns, wild berries, 
the kernels of pine-tops, and even on inſects. 

« Befides the brilliancy of the plumage, the nut- 
cracker is remarkable for the triangular white ſpots 
which are ſpread over its whole body, except the head. 
Theſe ſpots are ſmaller on the upper part, and broad- 
er on the breaſt; their effect is the greater, as they 
are contraſted with the brown ground. 

« 'Theſe birds are moſt attached, as I have obſerved 
above, to mountainous ſituations. They are common 
in Auvergne, Savoy, Lorraine, Franche-Compte, 
Switzerland, the Bergamaſque, in Aultria, in the moun- 
tains which are covered with foreſts of pines. They 
alſo occur in Sweden, though only in the ſouthern 
parts of that country. The people in Germany ca'l 
them Turkey birds, Italian birds, Atrican birds; 
which language means no more than that they are 
foreign. 

Though the nutcrackers are not birds of paſ- 
ſage, they fly ſometimes from the mountains to the 
plams, Friſch ſays, that flocks of them are often ob- 
ſerved to accompany other birds into different parts 
of Germany, eſpecially where there are pine foreſts. 
But in 1754, great flights of them entered France, 
particularly Burgundy, where there are few pines; 
they were ſo fatigued on their arrival, that they ſuf- 
fered themſelves to be caught by the hand. 

« We cannot find in writers of natural hiſtory any 
details with regard to their laying, their incubation, 
the training of their youug, the duration of their lite, 
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&c. for they haunt inacceſſible ſpots, where they en- 
joy undiſturbed fafety and felicity.“ 

NUTIHA'FCH, in ornithology. See Stra, its 
generic name. In this place we ſhall only extract 
from Buffon an account cf two ſpecies of ſoreign birds 
related to the nuthatch. 

I. The great hook Lilled nuthatch.—* It is the Jar- 
geſt of the known nuthatches: its bill, though pretty 
ſtrait, is inflated at the middle, and a little hooked 
at the end; the noſtrils are round; the quills of 
the tail and of the wings edged with orange on a 
brown ground; the throat white; the head and back 
gray; the under fide of the body whitiſh. Such are 
the principal properties of the bird. It was obſerved 
by Sloane m Jamaica. 

Its total length is about ſeven inches and a half 
the bill, is eight linesand one third; the upper mandible 
a little protuberant near the middle ; the mid toe, eight 
lines and one third; the alar extent, eleven inches and 
a quarter; the tail about twenty-three lines.“ 

2. The ſpatied or Surinam nuthatch.—* This is ano- 
ther American nuthatch, with a hooked bill; but dif- 
fers rum the preceding in ſize, plumage, and climate: 
it mhabus Dutch Guiana. 

„The upper ſide of the head and of the body is oſ 
a dull aſh colour; the ſuperior coverts of the wings of 
the ſame colour, but terminated with white ; the 
throat white ; the breaſt and all the under fide of 
the body cinereous, and more dilute than the upper 
ſide, wich white ſtreaks ſcattered on the breaſt and 
ſides, which forms a fort of ſpeckling; the bill and 
legs brown, 

„Total length, about ſix inches; the bill, an 
inch; the YGr/us, ſeven lines and a half; the mid 
toe, eight or nine lines, and longer than the hind 
toe, whoſe nail is the ſtrongeſt; the tail, about 
eizhtcen lines, conſiſting of twelve nearly equal quills, 
and exceeds the wings thirteen or ſourteen lines.“ 

NUTMEG. See MyxisTica, its generic name. 
The tree which produces this fruit was formerly 
thought to grow only in the Banda Iſlands. It is 
now paſt a doubt, however, that it grows in the Ifle 
of France and in all or moſt of the iſles of the ſouth ſeas. 
It ſcenis a little remarkable that this trade, which is 
certainly a lucrative one, ſhould have been ſo long mo- 
nopolized by the Dutch. Their cunning and deũre to 
retain it in their own hands ſeems to account for the 
idea that fo generally prevailed formerly that it grew 
ouly in their ſettlements. It was reported as carly as 
the year 1751, upon what appeared at that time to be 
zood grounds, that it was likely to be produced in the 
Welt Indies. An Eng'iſh ſailor ſaid he had ſeen ſome 
trees in Jamaica, and the governor on inquiry ſound 
it ſo, and that they agreed exactly with the deſerip- 


tion given of thoſe in the Spice Iſlands in the Eaſt In- 


dies. This account, which was given in the Gentle- 
man's Magazine ſor January 1751, we have never ſcen 
confirmed; and therefore we ſuppoſe that the expecta. 
tions formed were either ſrultrated or premature: 
however, it is certain, as we have obſerved under the 
generic Lame, that a wild ſpecies of it grows at To- 
bago. To avoid repetition, or the appearance of pro- 
lixity, we mult refer thoſe who with tor ſarther infor- 
mation reſpecting the trade in this article to M. P. 
vonnerat's account of a voyage to the Spice Illands 
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and tranſlated into Engliſh and printed at Bury 
Edmund's in 1781, &c. and to Bougainville's voyage, 
and Dr Hawkeſworth's compilation of Engliſh voy- 
ages. 
It will not, however, we truſt, be deemed improper 
nor beſide our purpoſe, if we lay before our readers 
the following account of the dangerous conſequences 
of uſing this article to exceſs. It was given by Dr 
Jacob Schmidius, publiſhed in the Gentleman's Ma- 
gazine for 1767. 
« A gentleman of Lower Sileſia, about thirty-ſix 
years old, of a good conſtitution, and who enjoyed a 
good ſtate of health, having felt, during ſome days, 
ſome cholic pains, took it in his head, by way of re- 
medy, to eat four nutmegs, which weighed all toge- 
ther two ounces, and he drank, in eating them, ſome 
glaſſes of beer; which he had no ſooner done, but he was 
ſeized with a great heat, a violent pain in the head, a 
vertigo and delirium, and was inſtantly deprived of the 
uſe of fight, ſpeech, and of all his ſenſes. He was put 
to bed, where he remained two days and two nights ; 
his body was oppreſſed with laſſitude, always drowſy, 
yet without being able to fleep. The third day he 
was in that lethargic ſtate, which is called a coma vigi/, 
with a weak and intermitting pulſe Cephalic reme- 
dies, cordials, and among others the ſpirit of cephalic 
vitriol, and the eſſence of caſtoreum, were adminiſter- 
ed in good ſpirit of ſal-ammoniac. The fourth day 
he recovered a little, but had abſolutely loſt his me- 
mory, ſo as not to remember the leaſt thing he had 
done in his life. A continued fever then came on, 
accompanied by an obſtinate watchfulneſs; a palpi- 
tation of the heart ſeemed to be the fore-runner of 
other ſymptoms, and he was finally ſtruck with a 
palſy. in all his limbs. 
« At the expiration of eight days, he recovered the 
uſe of reaſon, and ſaid, that during the firſt four days 
of his illneſs, he ſeemed to himſelf to have conſtantly 
a thick veil before his eyes, and that a great number 
of ſparks and flaſhes continually iſſued from it. All 
the bad ſymptoms of this malady yielded at laſt ſuc- 
ceſſively to the continued uſe of remedies ſuited to his 
condition; and in three months time he was perfect- 
ly recovered, but he was particularly indebted for his 
cure to mercurial and ammoniacal remedies, 
« According to chemical principles, it might 
perhaps be ſaid, that the aromatic and oily ſalt con- 
tained in nutmeg, of which this patient had taken too 
large a doſe, had immediately excited ſo great an agi- 
tation in the humour-, and 1o rapid a motion in the 
animal ſpirits, as in ſome meaſure to partake of the 
nature of lire, and that a viſcid and narcotic ſulphur, 
which reſides likewiſe in the nutmeg, though in a leis 
ſenſible manner, being carried at the ſame time into 
the maſs of blood, by ſuddenly fixing the animal ſpi- 
rits, and intercepting their courſe in the nerves, had 
afterwards cauſed the ſtupor in the limbs, the aphony, 
But I leave others to explain theſe 
phenomena ; my only view, by communicating this ob- 
ſervation, being to ſhow that the immoderate ule of 

uutmeg may be attended with very great danger.” 
NUTRITION, in the animal-ceconomy, is the re- 
pairing the continual loſs which the different parts of 
the body undergo. 'The motion of the parts 0 - xo 
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body, the friftion of theſe parts with each other, and 
eſpecially the action of the air, would deſtroy the body 
entirely, if the loſs was not repaired by a proper diet, 
containing nutritive juices ; which being digeſted in 
the ſtomach, and afterwards converted into chyle, mix 
with the blood, and are diſtributed through the whole 
body for its nutrition. 

In young perſons, the nutritive juices, not only ſerve 
to repair the parts that are damaged, but allo to in- 
creaſe them, which is called growth. 

In grown perſons, the cuticle is every-where con- 
ſtantly deſquamating, und again renewing ; and in the 
ſame manner the parts rubbed off or otherwiſe ſepa- 
rated from the fleſhy purts of the body, are ſoon ſup- 
plied with new fleſh ; a wound heals, and an emaciated 
perſon grows plump and fat. 

Buffon, in order to account for nutrition, ſuppoſes 
the body of an animal or vegetable to be a kind of 
mould, in which the matter neceſſary to its nutrition 
is modelled and aſſimilated to the whole. But (con- 
tinnes he) of what nature is this matter which an 
animal or vegetable aſſimilates to its own ſubſtance ? 
What power is it that communicates to this matter 
the activity and motion neceſſary to penetrate this 
mould? and, if ſuch a force exiſt, would it not be by 
a ſimilar force that the internal mould itſelf might be 
reproduced ? 

As to the firſt queſtion, he ſuppoſes that there ex- 
iſts in nature an infinite number of living organical 
parts, and that all organized bodies conſiſt of ſuch or- 
ganical parts; that their production colts nature no- 
thing, ſince their exiſtence is conſtant and invariable; 
ſo that the matter which the animal or vegetable aſ- 
ſimilates to its ſubſtance, is an organical matter of the 
ſame nature with that of the animal or vegetable, 
which conſequently may augment its volume without 
changing its form or altering the quality of the ſub- 
ſtance in the mould. 

As to the ſecond queſtion : There exiſt (ſays he) in 
nature certain powers, as that of gravity, that have no 
affinity with the external qualities of the body, but 
act upon the moſt intimate parts, and penetrate them 
throughout, and which can never fall under the obſer- 
vation of our ſenſes. 

And as to the third queſtion, he anſwers, that the 
internal mould itſelf is reproduced, not only by a ſi- 
milar power, but it is plain that it 1s the very ſame 
power that cauſes the unfolding and reproduction there- 
of: for it is ſufficient (proceeds he), that in an orga- 
nized body that unfolds itſelf, there be ſome part ſimi- 
larto the whole, in order that this part may one day 
become itſelf an organized body, altogether like that 
of which it is actually a part. | 

NUX moscCHATA. Sce MyrisTica and Nuru xs. 

Nox Piſtachia. See PisTACH1A. 

Nux Vomica, a flat, compreſſed round fruit, about 
the breadth of a ſhilling, brought from the Eaſt Indies. 
It is found to be a certain poiſon for dogs, cats, &c. 
and it is not to be doubted that it would alto prove 
fatal to mankind. Its ſurface is not much corrugat- 
ed; and its texture is firm like horn, and of a pale 
greyilh brown colour, It is faid to be uled as a ſpe- 
citic againſt the bite of a ſpecies of water-ſnake., It 
is conliderably bitter and deleterious ; but has been 
ule in doſes from tive to ten grains twice a- day or ſo, 
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m intermittents, particularly obſtinate qua: tans, and 
in contagious dyſentery. The flrychnns [ynaii is a 
tree of the {ame kind producing gourd-like fruit, the 
ſeeds of which are improperly called St Ignatius's 
beans. 'Theie, as allo the woods or roots of ſme 
ſuch trees, called /ignum colubrinum or ſuatcwod, wi 
very narcotic bitters like the nux vomica. 

NUYTS (Peter), a native of Holland, and a lead- 
ing character in that extraordinary tranſaction icli 
happened between the Japaneſe and the Dutch about 
the year 1628. In 1627 Nuyts arrived in Batavia 
from Holland, and was in the ſame year appointed 
ambaſſador to the Emperor of Japan by the gevernor 
and council of Batavia, 

He repaired to that empire in 1628; and being a 
man of a haughty diſpoſition, and extremely vain, he 
believed it practicable to paſs upon the natives for an 
ambaſlador from the king of Holland. Upon his 
aſſuming this title he was much more honouraily 
received, careſſed, and reſpected, than former mini- 
ſters had been. But he was ſoon detected, repri- 
manded, and reproached in the ſevereſt manner, tent 
back to the port, and ordered to return to Batavia. 
with all the circumſtances of diſgrace imaginable ; 
notwithitanding which, his intereſt was ſo great, that, 
inſtead of being punilhed as he deſerved, he was im- 


mediately afterwards promoted to the government of 


the iſland of Formoſa, of which he took poſigilion the 
year following. 

He entered upon the adminiſtration of affairs in 
that iſland with the ſame diſpoſition that he had ſhown 
while ambaſſador, and with the moſt implacable re- 
ſentment againſt the Japaneſe ; neither was it long 
before an opportunity offered, as he thought, of re- 
venging himle'f to the full. Two large Japaneſe thips,, 
with upwards of five hundred men on board, came in- 
to the port; upon which he took it into his head to 
diſarm and unrig them, in tlie ſame manner as the 
Dutch vellels are treated at Japan. The Japaneſe did 
all they could to defend themſelves from this ill uſage ; 
but at laſt, for want of water, they were forced to ſub- 
mit. Governor Nuyts went {till farther. When they 
had finilhed their affairs at Formoſa, and were deſirous 
to proceed according to their inſtructions, to Chi- 


na, he put them oft with fair words and fine pro- 


miſes tiil the monſoon was over. They began then. 
to be very impatient, and deſired to have their can- 
non and fails reſtored, that they might return home; 
but the governor had recourſe to new artifices, and, 
by a ſeries of falſe promiſes, endeavoured to hinder 
them from making uſe of the ſeaſon proper for that 
voyage. 

The Japaneſe, however, ſoon perceived his deſign; 
and at length, by a bold attempt, accompliſhed what 
by fair means and humble entreaty they could not 
obtain; for, by a daring and well concerted et- 
fort, they took him priſoner, and made him and one 
of the council tign a treaty for ſecuring their li- 
berty, free departure, and indemnity which was at- 
terwards ratited by the whole council. Nuyts was 
firſt contined in Batavia, and afterwards delivered up to 
the Japaneſe, notwithſtanding the molt earneſt intreaties 
on his part to be tried, and even to ſuſter any kind 
of death where he was, rather than to be ſent to 
Japan. He was ſent there, however, in 1634. He was 
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ſubmitted to the merey or diſcretion of the emperors ; 
and the conſequence was, that, though impriſoned, he 
was well uſed, and could go any where, provided his 
guards were with him, which was more than he could 
poſſibly have expected. He now looked for nothing but 
the continuance of his confinement for life, On a 
particular occaſion, however, i. e. at the funeral of the 
emperor's father, at the requeſt of the Dutch he was 
ſet free, and returned again to Batavia, to the ſurpriſe 
of that pꝛaple, who, however adopted ever after a 
very diſſerent conduct with reſpect to the Japaneſe, 

NUZZER, or NUzZERANNAH 3 a preſent or offer- 
ing from an inferior to a ſuperior. In Hindoſtan 
no man ever approaches his ſuperior for the firſt time 
on buſineſs without an offering of at leaſt a gold or 
ſilver rupee in his right hand; which if not taken, it 
it is a mark of disfavour. Nuzzerannah is alſo uſed for 
the ſum paid to the government to an acknowledge- 
ment ſor a grant of lands or any public office, 

NYCH THEMERON, among the ancients, ſig- 
nitied the whole natural day, or day and night, con- 
ſitting of 24 hours, or 24 equal parts. This way of 
confidering the day was particularly adopted by the 
Jews, and ſeems to owe its origin to that expreſſion 
cf Moſes, in the firſt chapter of Geneſis, © the even- 
ing and the morning were the firſt day.“ - Before the 
Jews had introduced the Greek language into their 
diſcourſe, they uſed to ſignify this ſpace of time by 
the {imple expreſſion of a night and a day. 

It is proper here to cbſerve, that all the eaſtern 
countries reckoned any part of a day of 24 hours for 
a whole day: and ſay a thing that was done on the 
third or ſeverth day, &c. from that laſt mentioned, 
was one after three or ſeven days. And the He- 
brews, having no word which exactly anſwers to the 
Greck N.y»uszor, ſignifying “ a natural day of 24 
hours,” ule night and day, or day and night, for it. So 
that to ſay a thing happened after thiee days and 
three nights, was with them, the ſame as to ſay it 
happened after three days, or on the third day, This, 

eing remembered, will explain what is meant by 
* the Son of Man's being three days and three nights 
in the heart of the earth.” 

NYCTALOPIA. See Mepicine, n* 361, 

NYCTANTHES, ArapBian Jasming : A genus 
of the monogynia order, belonging to the diandria claſs 
of plants; and in the natural method ranking with 
the 44th order, Saiarie. The corolla and calyx are 
oqohd ; the perianthium diccccous. There are five 
tpecies; the moſt remarkable of which are, 1. The 
a: bor triltis, or ſorrowful tree. This tree, or ſhrub, 
the pariatacu of the Bramins, grows natnrally in ſandy 
places in India, particularly in the iflands of Ceylon 
and Java, where it is produced in great abundance, 
and attains the height of 18 or 20 feet. It riſes with 
a ſour-cornered Rem, bearing leaves that are oval, and 
taper to a point. They ſtand oppoſite, on ſhort foot- 
ſtalks; are of a ſhining brownith-green on the upper 
fide, a more vivid green on the under, and of a taſte 
that is aſtringent and ſomewhat bitter, From the 
middle-rib, on the under ſurface of the leaves proceed 
on both ſides a number of coſtulæ, or ſmaller ribs, 
which run nearly to the margin, and mark the ſurſace 
with the impreſlion of their arched furrows. "The 
flowers, which are white and highly odoriferous, ha- 
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ving a ſweet delectable ſmell emulating the beſt honey, Ny en. 


conliſt of one petal deeply divided into eight parts, 
which are narrower towards the ſtalk and dilated to- 
wards the ſummit. They ſtand upon foot-ſtalks, 
which emerge from the origin of the leaves; are ri- 

id, obliquely raiſed towards the top, grow oppoſite 
n pairs, and are divided into three ſhort leſſer branches, 
each of which ſapports five flowers placed cloſe together, 
without partial foot;ſtalks. The fruit is dry, capſu- 
lar, membranaceous, and compreſſed. 

It is generally aſſerted of this plant, that the flowers 
open in the evening, and fall off the ſucceeding day, 
Fabricius and Paludanus, however reſtrict the aſſer- 
tion, by affirming, from actual obſervation that this 
effect is found to take place only in ſuch flowers as are 
immediately under the influence of the ſolar rays. Grim- 
mius remarks in his Laboratory Ceylonicum, that the 
flowers of this tree afford a fragrant water, which is 
cordial, refreſhing, and frequently employed with ſvc- 
ceſs in inflammations of the eyes. The tube of the 
flower, when dried, has the ſmell of ſaffron ; and, being 
pounded and mixed with ſanders-wood, is uſed by the 
natives of the Malabar coaſt for imparting a grateful 
tragrancy to their bodies, which they rub or anoi..c 
with the mixture, | 

2. The ſambac, noted, like the other ſpecies, for 
the fragrancy of its flowers, is a native likewiſe of 
India ; and is cultivated in our ſtoves, where it gene- 
rally riſes with a twining tem to the height of 18 or 
20 feet. Ihe leaves are oppoſite, ſimple, and entire: 
but in different parts of the plant afſume different 
forms ; the lower leaves being heart-ſhaped and blunt; 
the upper, oval and ſharp. The flowers are white, 
inexpreſſibly fragrant, and generally appear with us in 
the warm ſummer-months. Strong loam is its proper 
ſoil, There is a variety of theſe ſpecies with a double 
flower, which is much larger and more fragrant than 
the former. 

NYCTASTRATEGI, among the ancients, were 
officers appointed to prevent fires in the night, or to 
give alarm and call aſſiſtance when a fire broke out. At 

ome they had the command of the watch, and were 
called nocturni triumiviri, from their office and number. 

NYCTICORAX, in ornithology, the night raven; 
a ſpecies of Arpta. 

NYE (Philip), an Engliſh non-conformiſt, a native 
of Suſlez, deſcended of a genteel family there, was 
born about 1596. After a proper foundation at the 
grammar-ſchool, he was ſent to Oxford and entered 
a commoner of Brazen-Noſe college in 1615, whence 
he removed in a little time to Magdalen-hall, under a 
puritanical tutor, He took the degrees in arts in 1619 
and 1622, about which time he entered into holy or- 
ders, and was, ſome time in 1620, curate of St Mi- 
chael's church in Cornhill, London, Reſolving, how- 
ever, to reje the conſtitution of the church of Eng- 
land, he became obnoxious to all the cenſures of the 
epiſcopal court; to avoid which he went, with others 
of his perſuaſion, to Holland, in 1633. He continued 
for the molt part as Arnheim, in Culderland, till 
1640 ; when, the power of the parliament beginning 
to prevail over the king, he returned home, and was 
ſoon after made miniſter of Kimbolton in Hunting- 
tonſhire, by Edward Lord Kimbolton, then earl of 
Mancheſter. In 1643, he was appointed one of the 

aſſembly 
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aſſembly of divines, and became a 
preſbyterians, and a zealous aſſerter of the ſolemn 


at champion of the 


league and covenant ; and having married the daugh- 
ter of Stephen Marſhall, was ſent with his father-in- 
law into Scotland the ſame year, to expedite the ta- 
king of their covenant. Accordingly, he harangued 
that people, in ſome ſpeeches on the occaſion; in 
which he told them, among other things, that they 
were entered into ſuch a covenant and league as would 
never be forgotten by them and their poſterity, and 
both would have occaſion to remember it with joy; 
that it was ſuch an oath, for matter, perſons, and 
other circumſtances, that the like had not been in any 
age, ſufficiently warranted both by human and divine 
ſtory : for, as God did ſwear for the ſalvation of men 
and kingdoms, ſo kingdoms muſt now ſwear for the 
preſeryation and ſalvation of kingdoms, to eſtabliſh a 
- Saviour Jeſus Chriſt in England, &c. After his return, 
both houſes of parliament took the covenant the ſame 
year ; at which time he preached a ſermon in defence 
of it, ſhowing its warrant from ſcripture, and was re- 
warded for his good ſervice with the rectory of Acton 
near London, in the room of Dr Daniel Featley, who 
was ejected from it. Not long after, however, Nye 
began to diſlike the proceedings of the ſaid aſſembly 
of diyines, and diſſented from them, oppoſing the diſ- 
cipline intended to be ſettled by them; and, cloſing 
with the Independents when they became the reigning 
faction, he paid his court to the grandees of the army, 
who often made uſe of his counſel. In December 1647 
he was ſent by them, with Stephen Marſhall, to the 
king at Cariſbrook-caſtle, in the iſle of Wight, in at- 
tendance upon the commiſſioners then appointed to 
carry the tour dethroning votes, as they are now 
called, viz. 1. To acknowledge the war raiſed againſt 
him to be juſt ; 2. To abolith epiſcopacy ; 3. To ſettle 
the power of the militia in perſons nominated by the 


two houſes ; 4. To ſacrifice all thoſe that had adhered 


to him : for which ſervice they were rewarded with no 
leſs than 500 l. a piece. Nye was alſo employed about 
that time by the ſame maſters to get ſubſcriptions from 
the apprentices in London, &c. againſt a perſonal 
treaty with the king, while the citizens of that metro- 
polis were petitioning for one. April the next year, 
he was employed, as well as Marſhall and Joſeph Ca- 
ry], by the Independents, to invite the ſecured and ſe- 
cluded members to fit in the houſe again, but without 
ſucceſs, In 1653 he was appointed one of the triers 
for the approbatien of public preachers ; in which of- 
fice he not only procured his ſon to be clerk, but, with 
the aſſiſtance of his father-in-law, obtained for himſelſ 
a living of 400 l. a year. In 1654, he was joined with 
Dr Lazarus Seaman, Samuel Clark, Richard Vines, 
Obadiah Sedgwick, Joſeph Caryl, &c. as an aſſiſtant 
to the commiſſioners appointed by parliament to eject 
ſuch as were then called ſcandalous and ignorant mi- 
niſters and ſchoolmaſters in the city of London. At- 
ter Charles II 's reſtoration in 1660, it was debated 
by the healing parliament, for ſeveral hours together, 
whether he and John Goodwin ſhould be excepted for 
life ; but the reſult was, that if Philip Nye, clerk, 
ſhould after the iſt of September, in the ſame year, 
16Co, accept or exerciſe any office, eccleſiaſtical, ci- 
vil, or military, he ſhould, to all intents and purpoſes 
in law, ſtand as if he had been totally excepted for 
Vor. XIII. 
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life, November 1662 he was vehemently ſuſpected to Nyland, 


be engaged in Tongue's plot: but the ſuſpicion was 
never proved. He died in the pariſh of St Michael's, 
Cornhill, London, in Sept. 27. 1672, and was buried 
in the upper vault of the ſaid church. Wood ſays he 
was a dangerous and ſeditious perſon, a politic pulpit- 
driver of indepdenency, an inſatiable eſurient aſter rich- 
es, and what not, to raiſe a family, and to heap up 
wealth. 

NYLAND, a province of Finland in Sweden, ly- 
ing on the gulph of Finland, to the weſt of the pro- 
vince of Barelia. 

NYL-GHAU, in zoology, of the genus Bos, a native 
of the anterior parts of India. It ſeems (ſays Bewick in 
his Hiſt. of 3 to be of a middle naturebetween the 
cow and the deer, and carries the appearance of both in 
its ſorm. In ſize, it is as much ſmaller than the one, as 
it is larger than the other: its body, horns, and tail, 
are not unlike thoſe of a bull; and the head, neck, 
and legs, are ſimilar to thoſe of a deer. The colour 
in general is aſh or grey, from a mixture of black hairs 
and white: all along the ridge or edge of the neck, 
the hair is blacker, longer, and more erect, making a 
ſhort, thin, and upright mane, reaching down to the 
hump, Its horns are ſeven inches long, ſix inches 
round at the root, tapering by degrees, and terminating 
in a blunt point: the ears are large and beautiful, 
ſeven inches in length, and ſpread to a conſiderable 
breadth ; they are white on the edge and on the in- 
fide, except where two black bands mark the hollow 
of the ear with a zebra-like variety. The height of 
this animal at the ſhoulder is four f:et one inch ; be- 
hind the loins, it only meaſures four feet. 

The female differs conſiderably from the male both 
in height and thickneſs, being much ſmaller ; in ſhape 
and colour, very much reſembling a deer; and has no 
horns. She has tour nipples, and is ſuppoſed to go nine 
months with young : She commonly has one at a birth, 
but ſometimes two. | | 

“ Several of this ſpecies were brought to this coun- 
try in the year 1767, which continued to breed annu- 
ally for ſome years after. Dr Hunter who had one 
of them in his cuſtody tor ſome time, deſcribes it as a 
harmleſs and gentle animal: that it ſeemed pleaſed with 
every kind of tamiliarity, always licked the hand that ei- 
ther ſtroaked or fed it, and never once attempted tr: uſe 
its horns offenſively. It ſeemed to have much depen- 
dence on its organs of ſmell, and ſnuffed keenly whene- 
ver any perſon came in ſight : It did fo likewiſe when 
food or drink was brought to it; and would not taſte the 
bread which was offered, if the hand that preſented it 
happened to ſmell of turpentine. 

« Its manner of fighting is remarkable, and is de- 
ſcribed thus. Two of the males at Lord Clive's, being 
put into an incloſure, were obſerved, while they were 
at ſome diſtance from each other, to prepare for the 
attack, by falling down upon their knees ; they then 
ſhuffled towards each other, keeping ſtill upon their 
knees; and at the diſtance of a few yards they made a 
ſpring, and darted againſt each other with great force. 

The following anecdote will ſerve to ſhow, that du- 
ring the rutting ſeaſon, theſe animals are fierce and vi- 
cious, and not to be depended upon. A labouring man, 
without knowing that the animal was near him, went 
up to the outſide of the 2 the nyl ghau, * 
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work with ſuch violence, that he broke it to pieces, 
and broke off one of his horns cloſe to the root. The 
death of the animal, which happened ſoon after, was 
ſuppoſed to be owing to the injury he ſuſtained by the 
blow. 

« Bernier ſays that it is the favourite amuſement 
of the Mogul emperor to hunt the Nyl-ghau ; and that 
he kills them in great numbers, and diltributes quar- 
ters of them to his omrahs; which ſhows that they 
are eſteemed good and delicious food. 

The Nyl-ghau is frequently brought from the in- 
terior parts of Aſia, as a rare and valuable preſent to 
the nabobs and other great men at our ſettlements in 
India. 

It remains to be conſiderd, whether this rare ani- 
mal might not be propagated with ſucceſs in this coun- 
try. That it wiil breed here is evident from experi- 
ence ; and if it ſhould prove docile enough to be eaſily 
trained to labour, its great ſwiftneſs — conſiderable 
ſtrength might be applied te the moſt valuable pur- 

ſes. 
 NYMPH, in mythology, an appellation given to 
certain inferior goddeſſes, inhabiting the mountains, 
woods, waters, &c. ſaid to be the daughters of Oce- 
anus and Tethys, All the univerſe was repreſented as 
full of theſe nymphs, who are diſtinguiſhed into ſe- 
veral ranks or claſſes. The general diviſion of them 
is into celeſtial and terreſtrial; the former of which 
were called uraniæ, and were ſuppoſed to be intelli- 
gences that governed the heavenly bodies or ſpheres. 
The terreſtrial nymphs, called epigete, preſided over 
the ſeveral parts of the interior world ; and were divi- 
ded into thoſe of the water and thoſe of the earth. 


The nymphs of the water were the oceanitides, or 
nymphs of the ooean; the nereids, the nymphs of the 
ſea; the aid, and ephydriades, the nymphs of the 
fountains ; and the /imniades, the nymphs of the lakes. 
The nymphs of the earth were the oreades, or nymphs 
of the mountains; the napee, nymphs of the meadows; 
and the dryads and hamadryads, who were nymphs of 


the foreſts and groves. Beſides theſe, we meet with 
nymphs who took their names from particular coun- 
tries, rivers, &c. as the citheroniades, ſo called from 
mount Cithzron in Bœotia: the dedonides, from Do- 
dona ; tiberiad s, from the Tiber, &c.—Goats were 
tometimes ſacrificed to the nymphs, but their con- 
{tant offerings were milk, oil, honey, and wine. 

We have the following account of nymphs in Chand- 
ler's Greece. They were ſuppoſed to enjoy longevity, 
but not to be immortal. They were believed to delight 
in ſprings and fountains. They are deſcribed as ſleepleſs, 
and as dreaded by the country people. They were 
ſuſceptible of paſſion. The argonauts, it is related, 
landing on the ſhore of the Propontis to dine in their 
way to Colchos, ſent Hylas, a boy, for water, who 
diicovered a lonely fountain, in which the nymphs Eu- 
nica, Malis, and Nycheia were preparing to dance; 
and theſe ſeeing him were enamoured, and, ſeizing him 
by the hand as he was filling his vaſe, pulled him in. 
The deities, their copartners in the cave, are ſuch as 
preſided with them over rural and "paſtoral affairs. 

„The old Athenians were ever ready to cry out, A 
god! or a goddeſs! The tyrant Piſiſtratus entered the 
eity in a chariot with a tall woman dreſſed in armour 


to reemble Minerva, and regained the Acropolis, 
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Nymyh. the quickneſs of lightning, darted againſt the wood- 
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which he had been forcedto abandon, by this ſtratagem, Nymph, 
the people worſhipping, and believing her to be the 


deity whom ſhe repreſented. The nymphs, it was the 
popular perſuaſion, occaſionally appeared; and nym- 
pholepſy is characterized as a frenzy, which aroſe 
from having beheld them. Superſtition diſpoſed the 
mind to adopt delufion for reality, and gave to a 
fancied viſion the efficacy of full conviction. The foun- 
dation was perhaps no more than an indirect, partial, 
or obſcure view of ſome harmleſs girl, which had ap- 
proached the fountain on a like errand with Hylas, 
or was retiring after ſhe had filled her earthen pitcher. 

„Among the ſacred caves on record, one on mount 
Ida in Crete was the property of Jupiter, and one by 
Lebadea in Bœotia of Trophonius. Both theſe were 
oracular, and the latter bore ſome reſemblance to that 
we have deſcribed. It was formed by art, and the mouth 
ſurrounded with a wall. The deſcent to the landing- 
place was by a light and narrow ladder, occaſionally 
applied and removed. It was ſituated on a mountain 
above a grove; and they related that a ſwarm of 
bees conducted the perſon by whom it was firſt diſ- 
covered. But the common owners of caves were the 
nymphs, and theſe were ſometimes local. On Cithco- 
ron in Bœotia, many of the inhabitants were poſſeſſed 
by nymphs called Sphragitides, whoſe cave, once alſo 
oracular, was on a ſummit of the mountain. Their 
dwellings had generally a well or ſpring of water ; the 
former often a collection of moiſture condenſed or ex- 
uding from the roof and ſides; and this, in many in- 
ſtances, being pregnant with ſtony particles, concreted, 
and marked its paſſage by incruſtation, the ground- 
work in all ages and countries of idle tales framed or 
adopted by ſuperſtitious and credulous people. 

A cave in Paphlagonia was ſacred to the nymphs 
who inhabited the mountains about Heraclea. It was 
long and wide, and pervaded by cold water, clear as 
cryſtal. There alſo were ſeen bowls of ſtone, and 
nymphs and their webs and diſtaffs, and curious work, 
exciting admiration. 'The poet who has deſcribed this 
rom deſerves not to be regarded, as ſervilely copying 

omer ; he may jultly claim to rank as an original to- 
pographer. 

The piety of Archidamus furniſhed a retreat for the 

nymphs, where they might find ſhelter aad proviſion, 
if diſtreſſed; whether the ſun parched up their trees, 
or Jupiter enthroned in clouds upon the mountains-top 
ſcared them with his red lightning and terrible thun- 
der, pouring down a deluge of rain, or brightning the 
ſummits with his ſnow.” 

Nymwen, among naturaliſts, that ſtate of winged 
inſects between their living in the form of a worm and 
their appearing in the winged or molt perfect ſtate. 

The eggs of inſects are tirſt hatched into a kind of 
worms or maggots ; which afterwards paſs into the 
nymph ſtate,/ ſurrounded with ſhells or caſes of their 
own ſkins : ſo that, in reality, theſe nymphs are only 
the embryo iuſects, wrapped up in this covering; from 
whence they at laſt get looſe, though not without great 
difficulty. | 

During thisnymph-ſtate the creature loſes its motion. 
Swammerdam calls it »ympha aurelia, or ſimply aurelia ; 
and others give it the name of chryſalis, a term of the 
like import. See the article ChrysSAL1S. 

Nruru-Banl, ſituated about 10 leagues off the coaſt 
of the county of Waterford, and province of * 
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Nymphe, in Ireland, is a gu fiſhing place, and 11 leagues 
Nymphza. 8. 8. E. from the 
—— abounds with cod, ling, ſkate, bream, whiting, and 


high head of Dungarvan. It 


other fiſh ; which was diſcovered by Mr Doyle, who 
on July 15. 1736, failed to it in company with ſeven 
men, on board the Nymph, a ſmall veſſel of about 12 
guns. 'This place is well adapted for a fiſhing com- 
pany, the great public advantages of which muſt be 
very evident. 

NYMPHLZE, in anatomy, two membranaceous parts, 
ſituated on each fide the rima. They are of a red co- 
lour, and cavernous ſtructure, ſomewhat reſembling 
the wattles under a cock's throat. They are ſome- 
times ſmaller, ſometimes larger; and are contiguous 
to the preputium of the clitoris, and joined to the in- 
terier tide of the labia. | 

NYMPHAA, the warTtsr-LiLY; a genus of the 
monogynia order, belonging to the polyandria claſs 
of plants; and in the natural method ranking under 
the 54th order, Miſcellanec. The corolla is polypeta- 
lous ; the calyx tetraphyllous or pentaphyllous ; the 
berry multilocular and truncated. There are four 
ſpecies ; of which the moſt remarkable are, 1. 2. The 
lutea and alba, or yellow and white water-lilies ; both 
of which are natives of Britain, growing in lakes and 
ditches. Linnzus tells us, that ſwine are fond of the 
leaves and roots of the former; and that the ſmoke 
of it will drive away crickets and blattz, or cock- 
roaches, out of houſes. The root of the ſecond has 
an aſtringent and bitter taſte, like thoſe of moſt aqua- 
tic plants that run deep into the mud. The High- 
landers make a dye with it of a dark cheſnut-colour. 
3. The lotus, with heart-ſhaped toothed leaves, a plant 
thought to be peculiar to Egypt, is chus mentioned 
by 1 :* When the river Nile is become 
full, and all the grounds round it are a perfect ſea, 
there grows a vaſt quantity of lilies, which the Egyp- 
tians call Jotus, in the water. After they have cut 
them, they dry them in the ſun; then, having parch- 
ed the ſeed within the lotus, which is moſt like the 
poppy, they make bread of it, baking it with fire. 
The root alſo of the lotus is eatable, eaſily —_— 
ſweet, being round, and of the ſize of an apple.” 
Savary | mentions it as growing in the rivulets and 
on the ſides of the lakes; and that there are two forts 
or varieties of the plant the one with a white, the 
other with a bluiſh flower. The calyx (he ſays) 
blows like a large tulip, and diffuſes a ſweet ſmell, 
reſembling that of the lily. The firſt ſpecies produces 
a round root like that of a potato; and the inhabi- 
tants of the banks of the lake Menzall feed upon it. 
The rivulets in the environs of Damietta are covered 
with this majeſtic flower, which riſes upwards of two 
feet above the water. 4. In the eaſt and Welt In- 
dies grows a ſpecies of this plant, named nelumbo by 
the inhabitants of Ceylon. The leaves which reſt 
upon the ſurſace of the water are ſmooth, undivided, 
perfectly round, thick, target-ſhaped, and about one 
foot and a half in diameter. The foot · ſtalk of the 
leaves is prickly; and inſerted, not in their baſe, or 
margin, as in moſt plants, but in the centre of the 
lower diſk or ſurface, From this centre, upon the 
upper ſurface, iſſue, like rays, a great number of large 
ribs or nerves, which towards the circumference are 


divided and ſubdivided into a ſmall number of very 
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and conſiſt of numerous petals, diſpoſed, as in the 
other ſpecics of water-lily, in two or more rows. The 
ſeed · veſſel is ſhaped like a top, being broad and cir- 
cular above, narrow and almoſt pointed below. It is 
divided into ſeveral diſtinct cells, which form ſo many 
large round holes upon the ſurface of the fruit ; each 
containing a ſingle ſeed. — With the flower of this 
plant, which is ſacred among the beathens, they adorn 
the altars of their temples ; they paint their gods ſit- 
ting upon it; and make uſe of tuch pictures to ani- 
mate the minds of the pious on their death-bed, and 
to raiſe their affections to heaven. The (talks, which 
are uſed as a pot-herb, are of a wonderful length. 
The root is very long, extends itſelf tranſverſely, is 
of the thickneſs of a man's arm, jointed and fibrous, 
with long intervals betwixt the joint. The fibres 
ſurround the joints in verticilli or whirls. 5. A ſpe- 
cies of nymphæa, called by the Chineſe /ion-h:a and 
nenufar, is highly extolled in that country for its ex- 
cellent virtues, and ranked by their phyſicians among 
theſe plants which are employed in the compoſition of 
the liguor{ of immortality. The feeds are there eaten as 
we eat filberts in Europe ; they are more delicate 
when they are green, but harder of digeltion; they 
are preſerved in many different ways with ſugar. The 
root of this plant is alſo admitted by the Chineſe to 
their tables, in whatever manner it be prepared, it 
its equally wholeſome. Great quantities of it are 
pickled with ſalt and vinegar, which they reſerve to 
eat with their rice. When reduced to powder, it makes 
excellent ſoup with water and milk. The leaves of 
the nenufar are much uſed for wrapping up fruits, 
fiſh, ſalt proviſions, &c. When dry, the Chineſe 
mix them with their ſmoking tobacco, to render it 
ſofter and milder. 

The high veneration in which the zymphaa lotus was 
held by the Egyptians, is fully known; and at this hour 
it is equally venerated by the Hindoos. Sir William 
Jones, in ſpeaking of brimha, Viſhnou, and Shiva, as 
emblematical repreſentations of the Deity, ſays, 

The firſt operations of theſe three powers are 
evidently deſcribed in the different Pouranas by a 
number of allegories ; and from them we may deduce 
the Ionian philoſophy of primeval water, the doctrine 
of the mundane egg, and the veneration paid to the 
nymphza or lotos, which was anciently revered in 
Egypt, as it is at preſent in Hindoſtan, Tibet, and 
Nepal. The Tibetians are ſaid to embelliſh their 
temples and altars with it; and a native of Nepal 
made proltrations before it on entering my ſtudy 
where the fine plant and beautiful flowers lay for ex- 
amination.“ | 

Nymenz4a (amongſt the ancients) doubtful what 
ſtructures they were ; ſome take them to have been 
grottos, deriving their name trom the ſtatues of the 
nymphs with which they were adorned ; but that they 
were conſiderable works appears from their being ex- 
ecuted by the emperors Ammian, Victor, Capitolinus ; 
or by the city prefects. In an inſcription, the term 
is written ymfum. None of all theſe nymphza has 
laſted down to our time. Some years ſince, indeed a 
ſquare building of marble was diſcovered between 
Naples and Veſuvius, with only one entrance, and 
ſome ſteps that went down to it. On the right hand as 
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Nympba- yd enter towards the head, there is a fountain of the 


Nymphi- 


dius. 


pureſt water; along which, by way of guard as it 
were, is laid a naked Arethuſa of the whiteſt marble 


A the bottom or 1 is of variegated marble, and 
i 


encompaſſed with a canal fed by the water from the 
fountain: the walls are ſet rourd with ſhells and 
pebbles of various colours; by the ſetting of which, 
as by ſo many ſtrokes in a picture, are expreſſed the 
12 months of the year, and the ſour political virtues 
alſo the rape of Proferpine ; Pan playing on his reed, 
and ſoothing his flock : beſides the repreſentations of 
nymphs ſwimming, failing, and wantoning on fiſhes, 
&c 


It ſeems pretty evident that the nymphea were 
public baths ; for at the ſame time that they were fur- 
niſhed with pleafing grottos, they were alſo ſupplicd 
with cooling ſtreams, by which they were rendered 
exccedingly delightſul, and drew great numbers of 
people to frequent them. Silence ſeems to have been 
a particular requiſite there, as appears by this inſcrip- 
tion, Nymphis loci, bibe lava, tace. That building be- 
tween Naples and Veſavius mentioned above, was cer- 
tainly one of theſe nymphæa. 

NYMPHUAUM, 8 3 the name of a ſa- 
cred plice, near Apollonia in Illyricum, ſending forth 
contifiualy fire in detached ſtreams from a green 
valley and verdant meadows. Dio Caſſius adds, that 
the fire neither burns up nor parches the earth, but 
that herbs and trees 'grow and thrive near it, and 
therefore the place is called nympheum ; near which 
was an oracle of ſuch a nature, that the fire, to ſhow 
that the wiſh was granted, conſumed the frankincenſe 
thrown into it; but repelled it, in cafe the defire was 
rel ected. It was there that a ſleeping ſutyr was once 
caught and brought to Sylla as he returned from 
the Michridatic war. This monſter had the fame 
features as the poets aſcribe to the ſatyr. He was in- 
terrogated by Sylla and by his interpreters; but his ar- 
ticulations were unintelligible, and the Roman fpurn- 
ed from him a creature which ſeemed to partake of 
the nature of a beaſt more than that of a man. 

Nruruzun, in antiquity, a public hall magnifi- 
cently decorated, for entertainments, &e. and where 
thoſe who wanted convenience at home held their mar- 
riage- ſeaſts; whence the name. 

NYMPHIDIUS (Sabinus), a perſon of mean 
deſcent, but appointed by Nero colleague of Tigel- 
linus in the command of the prætorian guards. About 
the time, however, that the German legions revolted 
from this defpicable prince, he was alſo betrayed by 
Nymphidius and abandoned by his guards. 

Nymphidius began now to entertain thoughts of 
ſeizing the ſovereignty himſelf. However, he did 
not immediately declare his ambitious views; but pre- 
tending to eſpouſe the cauſe of Galba, aſſured the 


guards that Nero was fled, and promiſed them ſuch 


ſums as neither Galba nor any other was able to diſ- 
charge. This promiſe ſecured for the preſent che em- 
pire to Galba, occaſioned afterwards the loſs of it, 
and finally, produced the deſtruction of Nymphidius 
and tke guards themſelves. After Nero's death, how- 
ever, and on the acknowledgment of Galba as em- 
'peror, he renewed his ambition: and having by his 
immenſe largeſſes, gairied the affections of the præ- 
'torian guards, and perſuading himſelf that Galba, by 
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ſeated on the top of Mount Parnaſſus, and ſacred to 
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reaſon of his infirmities and old age, would never reach 
the capital, uſurped all the authority at Rome. Pre- 
ſuming upon his intereſt, he obliged Tigellinus, who 
commanded jointly with him, the pretorian guards, 
to reſign his commiſſion. He made ſeveral magni- 
ſicent and expenſive entertainments, inviting ſuch as 
had been conſuls or had commanded armies, diftri- 
buted large ſums among the people, and with ſhows 
and other diverſions, which he daily exhibited, gained 


ſo 3 an intereſt wich all ranks, that he already 
looked upon himfelf as ſovereign. The ſenate dread- 
ing his power, conferred extraordinary honours upon 
him, ſtyled him their Protector, attended him when he 
appeared in public, and had recourſe to him for the 
confirmation of their decrees, as if he had been already 
inveſted with the ſovereign power. This baſe com- 
pliance elated him to ſuch a degree, that he uſurped, 
not leifurely and by degrees, but all at once, an ab- 
ſolute authority. He ated as ſovereign indeed, but 
he had not as yet openly declared his deſign of ſeizing 
the empire: his power, however, was great, and he 
aſed it in undermining Galba's power; he was, how- 
ever, unſueceſsful, and the diſcloſure of his deſigns 
was much againſt him. Galba was again acknow- 
ledged and proclaimed, and he, notwi ſtanding his 
artifices, detected and flain by the foldiers who were 
proclaiming Galba. See Nxxo. 

NYON, a conſiderable town of Switzerland, in the 
canto of Bern, and capital of a bailiwick of the ſame 
name, with a caſtle. It ſtands debghtfully upon the 
edge of the lake of Geneva, in the very point where 
it begins to widen, and in a moſt charming country 
commonly called Pays de Vand. It was formerly call- 
ed Colenia Equeſtris Nojodunum ; and as a proof of its an- 
tiquity, ſeveral Roman inſcriptions, and other ancient 
remains have been frequently diſcovered in the out- 
ſkirts of the town. E. Long. 5. 10. N. Lat. 46. 24. 

NVYSA, or Nuss (anc. geog.), a town of Ethiopia, 
at the ſouth of Egypt. Some place it in Arabia. 
This city, with another of the ſame name in India, 
was ſacred to the God Bacchus, who was educated 
there by the nymphs of the place, and who received 
the name of Dionyſius, Which ſeems to be compounded 
&105 Nuow, the name of his father, and that of the 
place of his education. The god made this place the 
ſeat of his empire, and'the capital of the conquered 
nations ot the eaſt. According to ſome geographers, 
there were no leſs than ten places of this name. One 
of theſe was famous on the coaſt of Eubcea for its 
vines, which grew in ſuch an uncommon manner, 
that if a twig was planted in the ground in the 
morning, it immediately produced grapes which were 
full ripe in the evening. A city of Thrace : another 


Bacchus. 

NYSLOT, a ſtrong town of Ruflia, in Livonia, 
with a caſtle, ſeated on the river Narva, among large 
marſhes. E. Long. 26. 55. N. Lat. 51. 46. 

NYSSA, in botany: a genus of the order of 
diœcia, belonging to the polygamia claſs of plants; 
and in the natural method ranking under the 12th 
order, Holeracee. The hermaphrodite calyx is quin- 
quepartite ; there is no corolla; the ſtamina are five; 
there is one 'piſtil ; the fruit a plum inferior. The 
male calyx is quinquepartite, no corolla, and ten ſta- 

mula. 


NYS [ 


Nya. mina. There is only one ſpecies, the ma aquatica 
ww or tupelo tree, It is a deciduous tree or ſhrub, a na- 
tive of moiſt or watery places in America, and con- 
ſits of two varieties: 1. The entire leaved ; and, 2. 
The ſerated-leaved tupelo. 

The entire leaved tupelo tree, in its native ſoil and 
climate, grows to near 20 feet high; in this country 
its ſize varies according to the nature of the ſoil or 
ſituation. In 2 moiſt rich earth, well ſheltered, it 
comes near to 20 feet; in others, that are leſs ſo, it 
makes flower progreſs, and in the end is propor- 
tionally lower. The branches are not very numerous, 
and it riſes with a regular trunk, at the top of which 
they generally grow. The leaves are of a lanceolated 
figure, and of a fine light green colour. They end in 
acute points and are very ornamental, of a thickiſh 
conſiſtence, ſoft, grow alternately on pretty long foot- 
ſtalks, and otten retam their verdure late in the au- 
tumn. The flowers, which are not very ornamental, 
are produced from the fides of the branches, growing 
ſometimes ſingly, ſometimes many together, on a 
ſootſtalk. They are of a greeniſh colour; and, in the 
countries where they naturally grow, are ſucceeded 
by oval drupes, incloſing oval, acute, ſurrowed nuts. 
In England they ſeldom produce fruit. 

The ſerrated-leaved tupelo tree grows uſually nearly 
zo feet in height; and divides into branches near the 
top like the other. The leaves are oblong, 'pointed, 
of a light green colour and come out without order 
on long footſtalks. The flowers come out from the 
wings of the leaves on long footſtalks. They are 
ſmall, of a greeniſh-colour ; and are ſucceeded by oval 
drupes, containiag ſharp pointed nuts, about the ſize 
of a French olive. 

The propagation of theſe trees is from ſeeds, which 
come from America. As ſoon as they arrive, they 


ſhould be ſown in large pots of light ſandy earth an 
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inch deep. The gardener (no plants come up the firſt 
ſpring), aſter this work is done, ſhould plunge his 
pots up to their rims in the natural ground ; and if 
it be a moiſt place, it will be the better. Weeding 
mult be obſerved during the ſummer, and a few furze- 
buſhes ſhould be pricked round the pots in November, 
which will prevent the ground from freezing, and ſor- 
ward the coming up of the ſeeds. In the next ſpring, 
the pots ſhould he plunged into an hot-bed, and after 
that the ſeeds will ſoon appear. As much air as poſ- 
ſible, and watering, ſhould be afforded them ; and 
they mult be hardened ſoon, to be ſet out. The pots 
ſhould then be plunged to their rims again, in the 
natural mould; where they are to remain till October. 
Watering muſt be given them: and they ſhould alto 
be ſhaded in the heat of the day. In october, they 
muſt be houſed, with other greenhouſe plants, or elſe 
ſet under a hot-bed-frame, or ſome other cover, du- 
ring winter. The third ſpring they thould be taken 
out of the larger pots, aud each planted in a ſmaller, 
in which their growth may be alliſted by a gentle heat 
in a bed; but if they are planted up to the rims in a 
moiſt place, and ſhaded in dry weather, they will grow 
very well . Though by this time they ſhould have he- 
come hardy, yet it will be proper to ſhelter them the 
winter following in bad weather. They will require 
little more care during their tay in the pots, which 

may be cither two, three, or more years, if they are 
large enough ; when in ſpring they may be turacd out, 
with the mould, into the places where they are to re- 
main, which ought always to be moiſt and properly 

ſheltered. 

NYU-CHE, or Kix. an empire which aroſe in 
eaſtern Tatary in the beginning of the 13th century. 
From the founder of this empire the late Chineſe em- 
peror Kang-hi ſaid that his family was deſcended. Sce 
Crinaand TarTaRY. 


The 14th letter and fourth vowel of our al- 
9 phabet ; pronounced as in the words 2, rohe, 
&c. | 

The ſound of this letter is often ſo ſoft as to require 
it double, and that chiefly in the middle of words ; as 
gooſe, reproof, &c. And in fome words this oo is pro- 

nounced like « ſhort as in flood, blood, &c. | 
As a numeral, o was ſometimes uſed for 11 among 


the ancients ; and with a daſh over it thus, O, tor 
11,000, 

In the notes of the ancients, O. CON. is read opus, 
conduttum ; O. C. Q. opera confilioque ; O. D. M. gfere, 
denum munus ; and O. L. O. opus locatum. 

The Greeks had two O's ; viz. omicron, «, and, 
omega, „; the firſt pronounced on the tip of the lips 
with a ſharper ſound ; the ſecond in the middle of the 
mouth, with a fuller ſound, equal, to os in our lan- 
guage, The long and ſhort pronunciation of our O 


O. 


are equivalent to the two Greek ones; the firſt, as 
in ſuppoſe ; the ſecond, us in obey. 


O is uſually denoted long by a ſervile @ ſubioine4 
as moan ; or by e at the end of the ſyllable, as bone ; 
when theſe vowels are not ufed, it is generally ſhort. 

Among the Iriſh, the letter O, at the beginning 
of the name of a family, is a character of dignity an- 
nexed to great houſes. Thus in the Hiſtory of Ire- 
land, we frequently meet with the O Neals © Carols, 
&c, coniiderable houſes in that ifland. 

Cambden obſerves, that it is the cuſtom of the 
lords of Ireland to prefix an O to their name, to di- 
ſtinguiſh them from the commonalty. 

The ancients uſed O as a mark of triple time ; from 
a notion that the ternary, or number 3. was the moſt 
perfect of numbers, and theretore properly expreſſed 
by a circle the molt perfect of figures. 

It is not, ſtrictly ſpeaking, the letter O, but the 

| figure 


NyTi, 
Nyu che, 
— — 


0, 
Oak. 
— — 
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figure of a circle o, or double co, by which the 
modern ancients in muſic uſed to expreſs what they 


called tempo perfe&o, or triple time. Hence the Italians 
call it circolo. 

The ſeven antiphones, or alternate hymns of ſeven 
verſes, &c. ſung by the choir in the time of advent, 
were formerly called O, from their beginning with ſuch 
an exclamation. 

O is an adverb of calling, or interjection of ſorrow 
or wiſhing. 

OAK, in botany, SeQuxrcvs. 

The oak has been long known by the title of 
monarch of the woods, and very juſtly, It was well 
known, oſten very elegantly deſcribed, by the an- 
cient poets. The following deſcription from Virgil is 


exquitlite ; 


I":luti annoſo validam cum robore quercum 
A'pini Boreæ, nunc hinc, nunc flatibus illine 
Eruere inter ſe certant ; it flridor, at alte 
Confternunt terram concuſſo flipite frondes : 
Ipſa heret ſcopulis ; et quantum vertice ad aura: 
{t:iherias, tantum raduein Tartara tendit. 

| E. iv. 441. 
As o'er th' aerial Alps ſublimely ſpread, 
Some aged oa, uprears his reverend head; 
This way and that the furious tempeſts blow, 
To lay the monarch of the mountains low; 
Th' imperial plant, though nodding at the ſound, 
Though all his ſcatter'd honours ſtrow the ground; 
Safe in his ſtrength, and ſeated on the rock, 
In naked majeſty defies the ſhock : 
High 2s the head ſhoots tow'ring to the ſkies, 
So deep the root in hell's foundation lies. T 

ITT. 


The ancient druids had a moſt profound veneration 
Pliny “ ſays, that “ the druids (as the 


Gauls call their magicians or wiſe men) held nothing 


ſo ſacred as the miſletoe. and the tree on which it 
grows, provided it be an oak. They make choice of 
oak groves in preterence to all others, and perform no 
rites without oak-leaves ; ſo that they ſeem to have 
the name of druids from thence, if we derive their 
name from the Greek,” &c. (See Dxvips—detini- 
tion, and no 11) Maximus Tyrius ſays the Celtæ 
or Gauls worthipped Jupiter under the figure of a 
lofty oak (a). | 

This uſeful tree grows to ſuch a ſurpriſing magni- 
tude, that were there not many well authenticated in- 
{ſtances of them in our own country, they would cer- 
tainly appear difficult of belief. In the 18th volume 
of the Gentleman's Magazine we have the dimenſions 
of a leaf twelve inches m length and ſeven in breadth, 
and all the leave: of the ſame tree were equally large. 
On the eſtate of Woodhall, purchaſed in 1775 by Sir 
Thomas Rumbold, bart. late governor of Madras, an 
oak was felled which fold for 43 l. and meaſured 24 
ſect round. We are allo told of one in Millwood fo- 
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reſt, near Chaddeſley, which was in full verdure in 
winter, getting its leaves again aſter the autumn ones 
{ell off, In Hunter's Evelyn's Sylva, we have an ac- 
count of a very remarkable oak at Greendale z which 
Gough, in his edition of Cambden, thus minutely de- 
ſcribes ; ** The Greendale oak, with a road cat thro? it 
ſtill bears one green branch. Such branches as have 
been cut or broken off are guarded from wet by lead. 
The diameterof this tree at the top, whencethe branches 
ifſuc, is 15 feet 2 inches; at the ſurface of the ground 
11% feet ; circumference there 35 feet ; height of the 
trunk 53 ; height of the arch 10, width 6. Mr Evelyn 
mentions ſeveral more oaks of extraordinary ſize in 
Workſop park.” 

In the Gentleman's Magazine for 1773 we have an 
account of one differing very eſſentially from the com- 
mon one; it is frequent about St Thomas in Devon- 
ſhire, and is in that county called Lucombe oak, from 
one William Lucombe who ſucceſsfully cultivated it 
near Exeter. It grows as ſtraight and handſome as a 
its leaves are evergreen, and its wood as hard as that 
of the common oak. Its growth is ſo quick, as to 
exceed in 20 or 30 years the altitude and girth of the 
common one at 1co. It is cultivated in various places; 
Cornwall, Somerſetſhire, &c. | | 

M du Hamel du Monceau, of the royal academy 
of Sciences at Paris (who wrote a treatiſe on huſband- 
ry ), gave an account in the year 1749 of an oak which 
he had kept in water eight years, and which yielded 
fine leaves every ſpring. The tree had, he ſays, four 
or five branches; the largeſt 16 or 20 lines round, 
and more than 18 inches long. It throve more in the 
two firſt years than it would have done in the beſt 
earth, it afterwards loſt its vigour, and rather decayed; 
which he attributed to a defect in the roots rather than 
to want of aliment. 

M. de Buffon made ſome experiments on oak trees ; 
the reſult ot which is recorded in the Gentleman's 
Magazine, 1764. He had compared barked with un- 
barked trees: and proves, we think with ſucceſs, from 
a variety of trials, that timber barked and\_dryed 
ſtanding, is always heavier and conſiderably ſtronger 
than timber kept in its bark. 

The bark of oak-trees was formerly thought to be 
extremely uſeful in vegitation, One load (Mr Mills in 
his treatiſe on huſbandry informs us) of oak-bark, 
laid in a heap and rotted, after the tanners have uſed 
it for drefling of leather, will do more ſervice to ſtiff 
cold land, and its effects will laſt longer, than two 
loads of the richeſt dung ; but this has been ſtrenu- 
ouſly controverted. (See Oax-Leaves.) 

The bark, in medicine, is allo a ſtrong aſtringent 
and hence ſtands recommended in hemorrhagies, al- 
vine fluxes, and other preternatural or immoderate 
ſecretions ; and in theſe it is ſometimes attended with 
good effects. Some have alledged, that by the uſe of 
this bark every purpoſe can be anſwered which may be 
obtained from Peruvian bark. But after ſeveral 1 77 
air 


(a) Cambden informs us of a tradition (which, like moſt other traditions of this nature, ſeems to be 
ſounded in igno1*.nce and foſtered by creduliry) reſpecting an oak near Malwood caſtle, where Rufus was killed, 
Viz. that it budded on Chriſtmas-day, and withered before night. This tree, the ſame tradition reports to have 


beenthat againſt which Ty rril's arrow glanced. 
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fair trials, we have by no means found this to be the 
Beſides the bark, the buds, the acorns, and 
their cups are uſed; as alſo the galls, which are ex- 
creſcences cauſed by inſects on the oaks of the eaſtern 
countries, of which there are divers forts ; ſome 
perfectly round and ſmooth, ſome rougher with ſmall 
protuberances, but all generally having a round hole in 
them. All the parts of the oak are ſtyptic, binding, 
and uſeful in all kinds of fluxes and bleedings, either 
inward or outward. The bark is frequently uſed in 
rgariſms, for the relaxation of the uvula, and for 
ore mouths and throats : it is alſo uſed in reltringent 
clyſters and injections, againſt the prolapſus uteri or 
ani. The acorns, beaten to powder, are frequently 
taken by the vulgar ſor pains in the fide. The only 
officinal preparation is the aqua germinum quercus. 
O- Leaves. The uſes of oak-bark in tanning, and 
in hot-beds, is generally known. For the latter of 
theſe purpoſes, however, oak-leaves are now found to 
anſwer equally well, or rather better. In the notes to 
Dr Hunter's edition of Evelyn's Treatiſe on Foreſt- 
trees, we find the following directions for their uſe by 
W. Speechly : The leaves are to be raked up as ſoon 
as poſlible after they fall from the trees. When raked 
into heaps, they ſhould immediately be carried into 
ſome place near the hot houſes, where they may lie to 
couch. Mr Speechly ſays, it was his cuſtom to fence 
them round with charcoal hurdles, or any thing elle, 
to keep them from being blown about the garden in 
windy weather. In this place they tread them well, and 
water them in caſe they happen to have been brought 
in dry. The heap is made fix or ſeven feet thick, 
and covered over with old mats, or any thing elſe, to 
prevent the upper leaves from being blown away. In 
a few days the heap will come to a ſtrong heat. For 
the firſt year or two in which he uſed theſe leaves, 
our author did not continue them in the heap longer 
than ten days or a fortnight ; but by this method of 
management they ſettled ſo much when brought to 
the hot-houſe, that a ſupply was very ſoon required; 
and he afterwards found, that it was proper to let 
them remain five or fix weeks in the heaps before they 
are brought to the hot-houſe. In getting them into 
the pine-pots, if they appear dry, they are to be wa- 
tered, and again trodden down exceedingly well, in 
layers, till the pits are quite full. The whole is then 
covered with tan-bark, to the thickneſs of two inches, 
and well trodden down, till the ſurface becomes ſmooth 
and even. On this the pine-pots are to be placed in 
the manner they are to ſtand, beginning with the 
middle row firſt, and filling up the ſpaces between the 
pots with tan. In this manner we are to proceed to 
the next row, till the whole be finiſhed ; and this ope- 
ration is performed in the ſame manner as when tan 
only is uſed. The leaves require no farther trouble 
through the whole ſeaſon ; as they will retain a con- 
ſtant and regular heat for 12 months without ſtirring 
or turning; and our author informs us, that if he may 
judge from their appearance when taken out (being 
always entire and perfect), it is probable they would 
continue their heat through a ſecond year; but, as an 
annual ſupply of leaves is eaſily obtained, the experi- 
ment is hardly worth making. After this, the pines 
will have no occaſion to be moved, but at ſtated times 
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of their management, viz. at the ſhiſting them in their 
pots, &c. when at each time a little treſh tan ſhould 
be added to mare up the deficiency ariſing from the 
ſettling of the beds; but this will be inconſiderable, 
as the leaves do not ſettle much after their long couch- 
ing. During the firſt two years of our author's prac- 
tice he did not uſe any tan, but plunged the pine-pots 
into the leaves, and juſt covered the ſurface of the 


beds, when finiſhed, with a little ſaw-duit, to give it 


a neatneſs. This method, however, was attended 
with one inconvenience ; for by the caking of the 
leaves they ſhrunk from the ſides of the pots, where- 
by they became expoſed to the air, and at the fame 
time the heat of the beds was permitted to eſcape. 

„Many powerful reaſons (fays Mr Specchly) 
may be given why oak-leaves are preferable to tan- 
ner's bark. | 

« 1. They always heat regularly; for during the 
whole time that I have uſed them, which is near ſeven 
years, I never once knew of their heating with vio- 
lence; and this is ſo frequently the caſe with tan, that 
I affirm, and indeed it is well known to every perſon 
converſant in the management of the hot houſe, that 
pines ſuffer more from this one circumſtance, than all 
the other accidents put together, inſets excepted. 
When this accident happens near the time of their 
fruiting, the effect is ſoon ſeen in the fruit, which is 
exceedingly ſmall and ill-ſhaped. Sometimes there 
will be little or no fruit at all; therefore gardeners 
who make uſe of tan only for their pines, thould be 
moſt particularly careful to avoid an over-heat at that 
critical juncture, — the time of ſhowing the fruit. 

6“ 2. The heat of oak-leaves is conſtant; whereas 
tanner's bark generally turns cold in a very ſhort time 
after its furious heat is gone off. This obliges the 


gardener to give it frequent turnings in order to pro- 


mote its heating. Theſe frequent turnings, not to 

ention the expence, are attended with the wortt 
conſequences; for by the continual moving of the 
pots backwards and forwards, the pines are expoſed 
to the extremes of heat and cold, whereby their growth 
is conſiderably retarded ; whereas, when leaves are 
uſed, the pines will have no occaſion to be moved but 
at the times of potting, &. The pines have one pe- 
culiar advantage in this undiſturbed ſituation ; their 
roots grow through the buttoms of the pots, and mat 
among the leaves in a ſurpriſing manner. 
vigour of the plants when in this ſituation, it is highly 
probable that the leaves, even in this ſtate, afford them 
an uncommon and agreeable nouriſhment. 

&« 2. There is a ſaving in point of expence ; which 
is no inconſiderable object in places where tan cannot 
be had but from a great diſtance. 


« 4. The laſt ground of preference is, that decayed 


leaves make good manure; whereas rotten tan is ex- 
perimentally found to be of no value. I have often 
tried it both on fand and clay, and on wet and dry 
land; and never could diſcover, in any of my experi- 
ments, that it deſerved the name of a manure; whereas 
decayed leaves are the richeſt, and of all others the 
moit proper manure tor a garden. Leaves mixed with 
dung make excellent hot-beds; and I find that beds 
compounded in this manner, preſerve their heat much 
longer than when made entirely with dung ; and in 

both 
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S—— rable ſaving of dung, which is a circumſtance on many 
accounts agreeable.” 
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both caſes, the application of leaves will be a conſide- 


Oax-Leaf-Galls, Theſe are of ſeveral kinds; the 
remarkable ſpecies called the muſhroom gall is never 
ſound on any other vegetable ſubſtance but theſe 
leaves; and beſide this there are a great number of 
other kinds. 

The double gall of theſe leaves is very ſingular, be- 
cauſe the generality of produQtions of this kind affect 
only one ſide of a leaf or branch, and grow all one 
way; whereas this kind of gall extends itſelf both 
ways, and is ſeen on each ſide of the leaf, in form of 
two protuberances, oppolite the one to the other. 
Theſe are of differently irregular ſhapes, but their na- 
tural figure ſeems that of two cones, with broad baſes, 
and very obtuſe points, though ſometimes they are 
round, or very nearly ſo. | 

Theſe make their firſt appearance on the leaf in 
April, and remain on it till June or longer. They 
are at firſt green, but afterwards yellowiſh, and are 
ſofter to the touch than many other of the productions 
of this kind: they are uſually above the ſize of a large 
pea, but ſometimes they grow to the bigneſs of a nut. 
When opened, they are found to be of that kind 
which are inhabited each by one inſect only, and each 
contain one cavity. The cavity in this is, however, 
larger than in any other gall of the ſize, or even in 
many others of three times the ſize; the ſides of it 
being very little thicker than the ſubſtance of the 
leaf. 

It is not eaſy to aſcertain the origin of the ſeveral 
ſpecics of flies which are at times ſeen in this manner 
to come out of the ſame ſpecies of galls. It ſeems 
the common courſe of nature, that only one ſpecies of 
inſet forms one kind of gall; yet it may be, that 
two or three kinds may give origin to the ſame kind. 
There is, however, another occaſion of our ſeeing dit- 
ferent ſpecies come out cf different galls of the ſame 
kind; and this is the effect of the enemies of the pro» 
per inhabitants. 

It might appear that the parent fly, when ſhe had 
ſormed a gall for the habitation of her worm offspring, 
had placed it in an impregnable fortreſs: but this is 
rot the caſe ; for it frequently happens, that a fly, as 
ſmall perhaps às that which gave orig'n to the gall, 
produces a worm which is of the carnivorous kind, as 
the other feeds on vegetable juices. This little fly, 
well knowing that where chere is one of theſe protu- 
berances on a leaf, there is a tender and defenceleſs in- 
ſect within, pierces the ſides of the gall, and depoſits 
her egg within it. This, when it hatches into a worm, 
feeds upon the proper inhabitant : and finally, after 
devouring it, paſſes into che chryſalis ſtate, and thence 
appears in the form of its parent fly, and is ſeen ma- 
king its way out of the gall, in the place of the proper 
inhabitant, 

On opening theſe leaf-galls, which are properly the 
habiration only of one animal, it is common to find 
two, the ſtronger preying upon the body of the other, 
and ſucking its juices as it does thoſe of the leaf; 
often it is found wholly employed in devouring its un- 
offending neighbour at once: this is probably the cale 
when its time of cating is nearly over; and, in fire, 
when we find the gall inhabited by only one inſcct, or 
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containing only one chryſalis, as it ought in its natu · 
ral ſtate to do, as we are never certain that this is the 
proper inhabitant, it may be one of theſe deſtroy- 
ers who has eaten up the other, and ſupplied its place. 
See Aruis and Oat Pouctron. 

Oax Saw-duft is now found to anſwer the purpoſes 
of tanning as well, at leaſt, as the bark. See Tau- 
NING. 

Oax of Feruſalem. See Cutxoromun, ; 

OAKHAM, Ocxnxan, or Oatum, in ſea · language, 
denotes the matter of old ropes untwiſted and pulled 
out into looſe hemp, in order to be uſed in caulking the 
ſeams, tree-nails, and bends of a ſhip, for ſtopping or 
preventing leaks, 

OAK HAMPTON, a town of Devonſhire, which 
ſends two members to parliament;$tuated in W. Long. 
4+ 5. N. Lat. 50. 48. | 

OANNES, a being in Chaldean mythology, repre- 
ſented as half a man and half a fiſh. According to 
Beroſus and other fabulous writers, this monſter was 
the civilizer of the Chaldeans ; to whom he taught a 
ſyſtem of juriſprudence ſo perfect as to be incapable 
of improvement. In diſcharging the duties of his of- 
fice, he ſpent the day on dry ; but retired eyery 
night into the ocean or the river. See MyTyoLoGy, 
n? 25, | 

OAR, a long piece of timber, flat at one end and 
round or ſquare at the other; and which being ap- 
plied to the {ide of a floating veſſel, ſerves to 1 it 
advance upon the water. 

That part of the oar which is out of the veſſel, and 
which enters into the water, is called the blade, or 
waſh plat ; and that which is within board is termed 
the hom, whoſe extremity being ſmall enough to be 
graſped by the rowers, or perſons managing the 
oars, is called the handle. 

To puſh the boat or veſſel ſorwards by means of 
this inſtrument, the rowers turn their backs forward, 


and, dipping the blade of the oar in the water, pull 


the handle forward ſo that the blade at the ſame time 
may move aft in the water; but ſince the blade cannot 
be ſo moved, without ſtriking the water, this impul- 
ſion is the ſame as if the water were to ſtrike the blade 
from the ſtern towards the head; the veſſel is therefore 
neceſſarily moved according to this direction. Hence 
it tollows, that ſhe will advance with the greater ra- 
pidity, by as much as the oar ſtrikes the water more 
torcibly. Thus it is evident, that an oar acts upon the 
ſide of a boat or veſſel like a lever of the ſecond claſs, 
whoſe fulcrum is the ſtation upon which the oar reſts 
on the boat's gunnel. In large veſſels, this ſtation is 
uſually called the row-port; but in lights and boats it 
is always termed the row-loch, | 

OARKISTUS, or Oax1sTrYs, a term in the Greek 
poetry, ſignifying a dialogue between a huſband and 
his wife; juch as that in the ſixth book of the Iliad 
between Hector and Andromache. 

Scaliger obſerves, that the oariſtus is not properly 
any particular little poem, or entire piece of poetry; 
but always a part of a great one. He adds, that the 
paſſage now cited in Homer is the only proper oa- 
rittus extant in the ancient poets. 

OAT, in botany. See Avena. 


Under the word AvsxAa it was obſeryed, that the 
native place of the common oat, cultivated in our fields, 
is 
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Ozz is unknown; that the only account of it, in its natu- 
Oath. ral tate, which we then had, is in Anſon's Voyage; 
ꝗꝛ2—— 


the oats which he found growin 


the Nile: (See NIL E). Wild oats (ſays he) grow 
up here ſpontaneouſly to a prodigious height and ſize, 
capable often of concealing both the horſe and his 
rider, and ſome of the italks being little leſs than an 
inch in circumference. They have, when ripe, the 
appearance of {mall canes. The inhabitants make no 
ſort of uſe of this grain in any period of its growth ; 
the uppermoſt thin huſk of it is beautifully variegated 
with a changeable purple colour; the taſte is perfectly 
good. I often made the meal into cakes in remem- 
brance of Scotland.” Our avthor informs us, that 
the Abyſſinians could never be brought to reliſh theſe 
cakes, which they ſaid were hitter, burnt their ſto- 
machs, and made them thirſty. He is, however, de- 


cidedly of opinion, that the wild oat of Arocth is the 
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and that the report of ſuch an author reſpecting facts 
in natural hiſtory is not intitled to implicit credit. 
We had not then ſeen the Travels of Mr Bruce, whole 
botanical knowledge is very ſuperior to that of moſt 
voyagers, or we ſhould have mentioned his account of 
wild in Arooſh, a 
ſmall territory in Abyſſinia, not far from the ſource of 
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finite and omnipreſent Being, who created and ſuſ- 


tains the univerſe, to witneſs all the impertinence of 


idle converſation, of which great part is commonly ut- 
tered at random, betrays a ſpirit ſo profane, that no- 
thing ſhort of experience could make us believe it 
poſſible for a creature endowed with reaſon and reflec- 
tion to be habitually guilty of a practice ſo impious. 
No man can plead in extenuaticn of this crime, that 
he is tempted to ſwear by the importunity of any ap- 
petite or paſſion implanted in the human breaſt : for 
the utterance of a profane oath communicates no plea- 
ſure, and removes no nneaſineſs ; it neither elevates the 
ſpeaker, nor depreſſes the hearer 
Quakers and Moravians, ſwayed by theſe conſidera- 

tions, and by the ſenſe which they put upon certain 

texts of Scriprure, refuſe to ſwear upon any occaſion, 
even at the requiſition of a magiſtrate, and in a court 

of juſtice. Theſe ſcruples are groundleſs ; and ſeem 

to proceed from an incapacity to diſtinguiſh between 
the proper uſe and abuſe of ſwearing. It is unqueſ- 
tionably impious to call upon God to witneſs imper- 
tinences, or to uſe his tremendous name as a nere ex- 


pletive in converſation ; but it by no means follows, 


that we may not piouſly call upon him to witneſs 


oat in its original ſtate; and that it has degenerated 
every where in Europe, From the facts which he 
ſtates, this opinion ſeems to be well founded. 
OATH, an affirmation or promiſe, accompanied 
with an invocation of God to witneſs what we ſay; 
and with an imprecation of his vengeance, or a re- 
nunciation of his favour, if What we affirm be falſe, or 
what we promiſe be not performed (4). 

The laws of all civilized ſtates have required the 
ſecurity ot an oath tor evidence given in a court of 
juſtice, and on other oceaſions of high importance (s) ; 
and the Chriſtian religion utterly prohibits ſwearing, 


truths of importance, or invoke his name with reve- 
rence and ſolemnity. No individual could, without 
groſs profaneneſs, pray for a thouſand times more 
wealth than he may ever have occaſion to uſe; but it 
was never thought profane to pray “ day by day for 
our daily bread, for rain from heaven, and fruitful ſea- 
ſons.” If it be lawful to aſk of God theſe earthly 
bleſſings, becauſe he alone can beſtow them; it cannot 
ſurely be unlawful, where the lives or properties of 
our neighbours, or the ſecurity of government is con- 
cerned, to invoke him with reverence to witneſs the 
truth of our aſſertions, or the ſincerity of our inten- 
except when oaths are required by legal authority. In- tions; becauſe of our truth in many caſes, and cf our 
deed no ſerious and reflecting theiſt, whether he ad- ſincerity in all, none but he can be the witneſs 
mit the truth of revelation or not, can look upon The text of Scripture upon which the Quakers 
ſwearing on trivial occaſions as any thing elſe than a chiefly reſt their argument for the unlawfulneis of all 
fin of a very heinous nature. To call upon that in- ſwearing under the Goſpel, is our Saviour's prohibi- 
Vor. XIII. tion 


” 
— 
— _— 


(4) The word oath is a corruption of the Saxon eoth. It is often in England called a co p:ra7 oath, becauſe, 
in the days of popery, the perſon ſwore over the hoſt or corpus Chriſti. 

(3) The various oaths required by different nations at different times, and the various forms, &c. of im- 
poſing them, is a ſubject of very conſiderable extent and curiofity : An account of them does not fall within 
the plan of the preſent article; it would indeed extend it to an undue length; we cannot, however, omit ob- 
ſerving, what is doubtleſs very remarkable, that the grand impoſtor Mohammed taught the Moſlems, that 
their oaths might be diſſolved. This wonderful doctrine is contained in the 66th chapter of the Koran; 
which, to free himſelf from his promiſe and oath to Hatsa his ſpouſe, he pretended was revealed. What the 
ule of oaths is in ſuch circumttances,' or what ſecurity they afford for performance, it is difficult to aſ- 


certian. 


It is alſo very remarkable, that an oath reſpecting marriages was the cauſe of the firſt divorce at Rorae. The 
circumſtance happened about the year of the city 525, Poſthumius Albinus and Spurius Carvilius being conſuls, 
The cenſors of this year obſerving the population declining, and imagining it proceeded ſrom intereſted mar- 
riages and promiſcuous cohabitation, obliged all the citizens to ſwear, that they would not marry with any 
other view than that of peopling the republic. It raiſed, however, many ſcruples, and occaſioned many do- 
meſtic ruptures. Among the reſt one Carvilius Ruga, a man of diſtinction, imagined that he was bound by his 
oath to divorce his wife, whom he paſſionately loved, becauſe ſhe was barren ; which was the firſt inſtance of a 
divorce at Rome from its foundation, though the marriage-laws of the kings allowed it; it afterwards, however, 
became ſhamefully frequent. This is alſo a ſtriking inſtance of the great attention paid to oaths among the 
Romans: it is remarked indeed by all writers, that they paid a moſt profound reſpect to them; and on that we 
know they founded their hopes of ſucceſs in war. | 
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tion (Mat. v. 34-); I ſay unto you, ſwear not at all.” 


[ 176 | OAT 
But whoever ſhall take the trouble of turning over his 
Bible, and looking at the context, will perceive, that 
it is only in ordinary converſation, and by no means in 
uſtice, that our Lord prohibits his follow- 
wearing at all. There is no evidence what- 
ever, that ſwearing by heaven, by the earth, by Feruſa- 
len, or by their own heads, was the form of a judicial 
oath in uſe among the Jews. On the contrary, we are 
des *, that “if any man ſwear by hea- 
by on the ven or by earth, yet this is not an oath z?? which ſure- 
ly he eould not have ſaid, had ſuch been the forms of 
judicial ſwearing. Indeed they could not have ad- 
mitted ſuch forms into their courts without expreſsly 
violating the law of Moſes, who commands them to 
«« Fear the Lord (Jexovan) their God, to ſerve him, 
and to ſwear by his names.” 
one knows, had ſuch a reverence for the name 7 
vab, that they would not pronounce it on flight occa- 
ſions; and therefore could not ſwear by that name in 
Hence, to gratify their pro- 
penſity to common ſwearing, they invented ſuch oaths 
as, by heaven, by earth, by 
head, &c. and by this contrivance they thought to 
ayoid the guilt of profaning the name JzHovan. 
'Theſe, however, being appeals to inſenſible objects, 
either had no meaning, or were in fact, as our Sa- 
viour juſtly argues, oaths by that God whoſe crea- 
tures they were; ſo that the Jew who ſwore them 
uilty of profaneneſs towards the very Jz1o0- 
e name his ſuperſtition would not permit him 
But what puts it beyond all doubt 
that the uſe of judicial oaths is not wholly prohibited 
in the goſpel, is the conduct of our Saviour himſelf as 
well as of his apoitle St Paul. When Jeſus was 
ſimply aſked by the high prieſt, what it was which 
certain falſe witneſſes teſtified againſt him? we are 
told by the evangeliſts, that he held his peace:“ 
but being adjured by the livi 
ther he was the Chriſt, the 
immediately anſwered the high prieſt, without ob- 
jecting to the oath (for ſuch it was) upon which he 
« St Paul, in his Epiſtle to the Ro- 
+ Paley's mansÞ, ſays, * God is my witneſ5, that without ceaſing, 
Moral Phi- J make mention of you in my prayers; and to the 
Corinthians, ſtill more ſtrongly, * 7 call God for a re- 
cord uon my ſoul, that, to ſpare you, I came not as 
Both theſe expreflions are of the 
nature of oaths ; and the author of the Epiſtle to the 
Hebrews ſpeaks of the cuſtom of ſwearing judicially 
without any mark of cenſure or diſapprobation; Men 
verily ſwear by the greater; and an oath, for confir- 
mation, is tc them an end of all ſtrife.” 

h a nation has an undoubted right to 
ecvrity of an oath upon occaſions of real 
importance, we do not heſitate to ſay, that in our 


opinion, it is ſometuing worſe than bad policy to required to be taken, are of conſiderale importance. 
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multiply oaths, and to hold out to the people termpta» Ooth. 
tions to perjure themſelves. The ſecurity which a 
oath affords, depends entirely upon the reverence 
which attaches to it in the mind of him by whom it is 
ven ; but that reverence is much weakened by the 
quency ot oaths, and by the careleſs manner in 
which they are too often adminiſtered. An excellent 
moraliſt t obſerves, with truth, that * the levity and f Mr Paley 
frequency with which oaths are adminiſtered, has 
brought about a general inadvertency to the obliga- 
tion of them, which both in a religious and political 
view is much to be lamented : and it merits (continues 
he) public conſideration, whether the requiring of 
oaths on ſo many frivolous occaſions, eſpecially in the 
cuſtoms, and in the qualifications for petty offices, has 
any other effect than to make them cheap in the minds 
of the people. A pound of tea cannot travel regu- 
larly from the ſhip to the conſumer without coſting 
half a dozen oaths at leaſt; and the ſame ſecurity for 
the due diſcharge of his office, namely that of an oath, 
is required from a church-warden and an 1 ny 
from a petty conſtable and the chief” juſtice of England. 
Let the law continue its own ſanctions, if they be 
thought requiſite ; but let it ſpare the ſolemnity of 
an oath : and where it is nec , from the want of 
ſomething better to depend upon, to accept a man's 
own word or own account, let it annex to prevarica- 
tion penalties proportioned to the public conſequence 
of the offence.” | 
That theſe pernicious conſequences of treauent oa 
are not felt only in England, we have the evidence of 
another reſpectable writer, whoſe acuteneſs well qua- 
lified him to obſerve, whilſt his tation in ſociety fur- 
niſhed him with the beſt opportunities of obſerving, 
the effets of repeated ſwearing upon the morals of 
Scotchmen. « Cuſtomhouſe · oaths (ſays Lord Kames* ) » Sketches 
have become ſo familiar among us, as to be ſwallowed of the Hi. 
without a wry face; and is it certain that bribery and tory cf 
perjury in elefting pariiament-members are not ap- Mau. 
proaching to the ſame cool ſtate? Men creep on to 
vice by degrees. Perjury, in order to ſupport a friend, 
has become cuſtomary of late years; witneſs fictitious 
qualifications in the electors of parliament-men, which 
are made effectual by perjury : yet ſuch is the dege- 
neracy of the preſent times (c), that no man is the 
worſe thought of upon that account. We muſt not 
flatter ourſelves, that the poiſon will reach no farther : 
a man who boggles not at perjury to ſerve a friend, 
will in time become ſuch an adept, as to commit per- 
jury in order to ruin a friend when he becomes an 
enemy.” 
Beſides the frequency of oaths, we have mentioned 
the irreverent manner in which they are too often ad- 
miniſtered as one of the cauſes which make them cheap 
in the eſtimation of the people. In this view, the 
form of the oath, and the ceremonies with which it is 
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(e) Such was the caſe when his Lordſhip wrote. Some deciſions of the houſe of peers, however, have 
ſince that period changed mens opinions reſpecting the legality of theſe votes and the innocence of the means 
It is to be hoped that ſuch a reformation will ſoon be made of the laws 
egulated in Scotland, as will render the temptations to perjury leſs gumerous than they 


by which they were made effectual. 
by which elections are r 
have hitherto been. 
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Oath. 4 The forms of oaths in Chriſtian countries (ſays 
woe Mr Paley) are very different; but in none I believe 


worſe contrived either to convey the meaning or to 
impreſs the obligation of an oath, than in England. 
In that country the juror, after repeating the promiſe 
or affirmation which the oath is intended to confirm, 
adds, *ſo help me God;' or more frequently the ſub- 
ſtance of the oath is repeated to the juror by the of- 
ficer or magiſtrate who adminiſters it; adding in the 
concluſion, ſo help you God.” The energy of the 
ſentence reſides in the particle ſo; ſo, i. e. bac lege, 
upon condition of my ſpeaking the truth, or per- 
forming this promiſe, may Gol help me, and not 
otherwiſe.” The juror, whilſt he hears or repeats the 
words of the oath, holds his right hand upon a Bible, 
or other book containing the four goſpels. The con- 
cluſjon of the oath ſometimes runs, ita me Deus ad- 
juvet, et hec ſanta evangelia,” or * ſo help me God, and 
the contents of this book; which laſt clauſe forms a 
connection between the words and action of the juror, 
which before was wanting, The juror then kiſſes the 
book.“ 

This obſcure and elliptical form, the excellent au- 
thor juſtly obſerves, is ill calculated to impreſs the 
juror with reverence: and he ſeems to think great 

reference due to the form of judicial oaths in Scot- 
fob In that country the juror holds up his right 
hand towards heaven, and ſwears by Almiglity God, 
and as he ſhall anſwer to God at the great day of 
judgment, that he will tell the truth, the whole truth, 
and nothing but the truth, ſo far as he knows, or it 
ſhall be aſked of him.” This if adminiſtered with dig- 
nity and reverence, is an oath ſufficiently ſolemn and 
well calculated to have the proper effect upon the 
mind of the juror, as it brings immediately into his 
view the Author of his being and the awful day of final 
retribution when every man ſhall receive the things 
done in his body according to that he hath done, whe- 
ther it be good or evil. But when the magiſtrate, as 
is too often the caſe, repeats this ſolemn invocation 
without riſing from his feat at the name of the ſu- 
preme Being, and in a tone of careleſneſs which may 
convey to the ignorant juror an opinion that he has 
himſelf no ſerious belief that there ever will be a great 
day of judgment, the form, however excellent, makes 
not its full imprefſion. 

But let us ſuppoſe an oath to be adminiſtered with 
the greateſt dignity and reverence, the words of the 
promiſe itſelf appear to us by no means unexcep- 
tionable. In a trial on life and death we ſhould be 
glad to know what this oath binds the witneſs to de- 
clare, Is he to tell all that he kn:aws touching the mat- 
ter in queſtion? or only all that ſhall be a/ted of him? 
If he be obliged, in virtue of his oath, to tell all that 
he knows, the clauſe—* or it ſhall be aſked of you” 
is ſup:rfluous and calculated to miſlead. It he be 
bound to tell nothing more of the truth than what 
ſhall be aſked of him, the word or ſhould be changed 
into and; he ſhould ſwear © to tell the truth, &c. ſo 
far as he knows, and it ſhall be aſked of him.” The 
court, we believe, conſiders the witneſs as bound 
to declare every thing which he knows touching the 
matter in queſtion. Whe greater part of witneſſes, 
on the other hand conſider themſelves as bound no 
farther by their oath than to give true anſwers to ſuch 
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queſtions as ſball be aſked of them, They would do 
well, however, to remember, that as oaths are deſigned 
for the ſecurity of the public, they muſt be interpreted 
in the ſenſe in which the public intends them, other- 
wiſe they afford no ſecurity, But the ſenſe of the 
public is the law; and as it belongs to the court to 
declare what the mind of the law is, the witneſs, 
who has any doubt concerning the extent of the ob- 
ligation impoſed on him by the words of this oath, 


ſhould apply to the court for a ſolution of that doubt, 


which will be a ſafe guide to him reſpecting the evi- 
dence which he is to give. Should the court, in re- 
ſulving the doubts of a witneſs, give an opinion con- 
cerning the ſenſe of any other part of the oath contrary 
to what he apprehends to be the deſign of the law in 
impoſing it, he is bound to diſregard ſuch opinion; 
becauſe it is only where he himſelf is doubtful that the 
court has a right to interfere, and becauſe in all moral 
queſtions men mult be finally determined by their own 
jargon and conſcience, | 

here is one caſe, and but one, in which, what- 
ever ſenſe be put upon the words of the oath, no wit- 
neſs is obliged to declare the ww/o/- truth. It is when 
ſuch declaration would tend to accuſe himſelf of ſome 
legal crime; for as the laws of Scotland and England 
conſtrain no man to become his own accuſer, they 
mult be conſidered as impoſing the oath of teſtimony 
with this tacit reſervation. © The exception, how- 
ever“, mult be confined to gal crimes. A point 
of honour, of delicacy, or of reputaticn, may make a 
witneſs backward to diſcloſe ſome circumſtance with 
which he is acquainted ; but is no excuſe for conceal- 
ment, unleſs it could be ſhown, that the law which im- 
poſes the oath, intended to allow this indulgence to 
ſuch motives. The exception is alſo withdrawn by 
compact between the magiſtrate and the witneſs, 
when an accomplice is admitted to give evidence 
againſt the partners of his crime.” But theſe are a ſort 
of witneſſes to whom a ſenſible jury will always liſten 
with a very cautious ear. 

Oaths are either aſertory or promiſſory. Aſſertory 
oaths are required both to confirm our veracity in 
evidence, and to give ſecurity to the public that we 
believe certain propoſitions conceived to be of public 
importance, An oath in evidence binds the juror to 
declare what he Ezows to be true, and nothing but 
what he knows to be true. An oath required to aſ- 
ſure the public of our hie in the truth of any propo- 
ſition, cannot, without the guilt of perjury, be taken 
by any man, who, at the time of ſwearing, has the 
{lighteſt doubt whether the propoſition be really true. 
Such an oath, however, though it unqueſtionably re- 
quires the ſincerity of the juror's belief at the time when 
it is given, cannot oblige him to continue in that belief 
as long as he may live; for belief is not in any man's 
power : it is the neceſſary conſequence of evidence, 
which compels the aſſent of the mind according as it 
appears to preponderate on the one fide or on the 
other. No man, therefore, can be juſtly accuſed of 


perjury for holding opinions contrary to thoſe which 
he may formerly have ſworn to believe; becauſe his 
belief at the time of emitting his oath may have been 
the neceſſary refult of the evidence which then ap- 
peared before him; and his change of opinion may 
have reſulted with the ſame neceſlity from ſuperior 
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evidence which had been fince thrown into the op- 
polite ſcale, and made it preponderate. On this ac- 
count, we cannot help thinking, that all aſſertory 
oaths, except ſuch as are necetiary to confirm telti- 
mony reſpecting ſud, ought either to be aboliſhed or 
exprefled with great caution, Of truths intuitive'y 
certain or cipile of rigid demonſtration, no man of 
common ſenſe can entertain a doubt; and therefore 
the public never requires from individuals the folem- 
nity of an oath as en aſſurance of their believing ſuch 
truths. But with reſpect to the truth of propotitions 
which admit of nothing ſuperior to logea evidence 
on either ſide, a man of the moſt ſteady virtue may 
think differently at different periods of his life; and 
in ſuch caſes, the effect of an oath, if it have any 
effect, can only be either to ſhut the man's eyes 
againſt the light, or to make his integrity be cauſe- 
leſoly queſtioned by thoſe who ſhall obſerve his change 
of belief. 

Promiſſory oaths cannot, without the guilt of per- 
jury, be given by him, who, at the time of ſwearing, 
knows that it will not be in his power to fulfil the 
promiſe, or who does not ſeriouſly intend to fulfil it. 
A promiſſory oath cannot, without great guilt, be 
given by any man, who at the time of ſwearing be- 
lie ves the object of the promiſe to be in itfelf unlaw- 
ful; for if he ſerionſly mean to fulhl his oath, he 
calls upon Almighty God to witneſs his intention to 
commit a crime. Promiſſory oaths give to the pub- 
he greater ſecurity than a ſimple promiſe ; becauſe 
the juror having the thoughts of God and of religion 
more upon his mind at the cne time than at the other, 
oFtends with a higher hand, and in more open contempt 
of the divine power, knowledge, and juſtice, when 
he violates an oath, than when ke breaks a promiſe. 
Yet it is certain that promiſſory oaths, though more 
ſolemn and ſacred, cannot be binding, when the pro- 
miſe without an oath would not be ſo in an inferior 
degree; for the ſeveral caſes of which, See Prxomise 
and ALLEGIANCE. | 

Coronation Oar. See Kind. | 

OATHLAW, the name of a pariſh in Angus 
about two miles from Forfar, chiefly remarkable for 
the remains of a Roman camp called Batzle-dytes (vul- 
varly Blacl- dyles), which is about a mile welt of the 
church. 

OBADIAH, or the Prophecy of OBanian, a cano- 
nical book of the Old Teſtament, which is contained 
in one ſingle chapter; and is partly an invettive againſt 
the cruelty. of the Ed: mites, who mocked and derided 
the children of Iſrael as they paſſed into captivity; 
and with other enemies, the ir confederates, invaded and 
oppreſſed thoſe ſtrangers, and divided the ſpcil ame ngſt 
themſelves; and partly a prediction of the deliverance 
of Iſrael, and ot the victory and triumph of the whole 
church over her cnemies. 

OBapD1Aan, the prophet, is believed to have been the 
ſame with the governor of Ahab's houſe, mentioned 
in the firſt book of Kings, (xviii. 3, &c.) who hid and 
fed the hundred prophets whom Jezebel would have 
deſtroyed; and ſome ſay, that he was that Obadiah 
whom Joſiah made overſeer of the works of the tem- 
ple, (2 Chron. xxxiv. 12.) The truth is, that when 
he lived or propheſied is wholly uncertain : though 


Amos, and Joel. 


tribe of Gad, (1 Chron. ii. 9.) | 

This was alſo the name of one of thoſe whom king 
Jehoſhaphat ſent into the cities of Judah to inſtru 
the people in their religion, (2 Chron, xvii. 9.) It 
was alſo the name of one of the principal men of Ju- 
dah, who ſigned the covenant that Nehemiah renewed 
with the Lord, (Nehem. x. 5. 

OBED-EDOM, fon of Jeduthun, a Levite, (1 Chr. 
xVi. 38.) and father of Shemaiah, Jehozabad, Joah, 
Sacar, Nathaneel, Ammiel, Iſſachar, and Peulthai. 
He had a numerous family, ſays the ſcripture, (1 Chr. 
xxvi. 4.) becauſe the Lord bleſſed him; and this is 
the occaſion of this bleſſing. When David transferred 
the ark of the covenant to the city of Jeruſalem, Uz- 
zah having raſhly laid hands on 'the ark, which he 
thought to be in danger of falling, was ſmitten of 
God, and died upon the ſpot. David, terrified at this 
accident, durſt not remove the ark into the place he 
had provided for it in his own houſe, but ſet it up in 
the houſe of Obed-edom, which was near the place 
where Uzzah had been [truck dead. But the preſence 
of the ark not only created no temporal misfortune to 
the family of this Levite, but on the contrary the 
Lord heaped upon him all ſorts of bleſſings; which 
encouraged David ſome months aſter to remove it to 
the place he had appointed for it. Afterwards Obed- 
edom and his ſons were aligned to be keepers of the 
doors of the temple, (1 Chron. xv. 18, 21.) In the 
ſecond book of Samnel, (vi. 10-) Obed-edom is call- 
ed the Gittite, probably becauſe he was of Gathrim- 
mon, Hh of the Levites beyond Jordan, ( Joſh. xxi. 
24, 25. 

OBELISK, in architecture, a truncated, quadran- 
gular, and fleader pyramid, raiſed as an ornament, and 
requently charged either with inſcriptions or hiero- 
glyphics. | | 

Obeliſks appear to be of very great antiquity, and 
to be firſt raiſed to tranſmit to poſterity precepts of 
philoſophy, which were cut in hieroglyphical charac- 
ters: afterwards they were uſed to immortalize the 

eat actions of heroes, and the memory of perſons be- 
oved. The firſt obeliſk mentioned in hiſtory was that 
of Rameſes king of Egypt, in the time of the Trœjaa 
war, which was 40 cubits high. Phius, another king 
of Egypt, raiſed one of 55 cubits; and Ptolemy Phi- 
ladelphus, another of 88 cubits, in memory of Arfince. 
Auguſtus erected one at Rome in the Campus Martius, 
which ſerved to mark the hours on an horizontal dia), 
drawn on the pavement. They were called by the 
Egyptian prieſts the fingers of the ſun, becauſe they 
were made in Egypt alſo to ſerve as ſtyles or gnomons 
to mark the hours on the ground. The Arabs ſtill 
call them Pharaoh's needles ; whence the Italians call 
them aguglia, and the French aiguilles. 

The famous obeliſks called the dewi?s arrows, now 
reduced to three, the fourth having been taken down 
in the laſt century, ſtand about half a mile from the 
town of Borough-Bridge to the ſouth-weſt, in three 
fields, ſeparated by a lane, 200 feet aſunder, nearly on 


high ground ſloping every way. Mr Drake urges 
many 


moſt writers make him cotemporary with Hoſea, Obadia 


OBaD14n, a valiant man of David's army, who came Obel ſk. 
to join him in the wilderneſs, with ſeveral otheis of the 
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many arguments for their Roman antiquity, and plain- 
ly proves them to be natural and brought from Plump- 
ton quarries about five miles off, or from Ickly 16 
miles off, The crofs in the town, 12 feet high, is of 
the Time kind of ſtone. The eaſternmoſt or higheſt 
is 22 feet and an halt high by 4 broad and 41 in girth; 
the ſecond 245% by 5537; the third 16! by 84. Stuke- 
ley's meaſures differ. The flutings are cut in the ſtone 
but not through: the talleſt ſtands alone, and leans to 
the ſouth. Plot and Stub eley affirm them to be Bri- 
tilh monuments, originally hewn ſquare. Dr Gale 
ſuppoſed that they were Mercuries, which have loft 
their heads and inſeriptions; but in a MS note in his 
Antoninus, he acknowledges that he was miſinſormed, 
and that there was no cavity to receive a buſt. | 

On the north ſide of Penrith in the church-yard are 
two ſquare obeliſks, of a ſingle ſtone each, 11 or 12 
feet high, about 12 inches diameter, and 12 by 8 at 
the ſides, the higheſt about 18 inches diameter, with 
ſomething like a-tranſverſe piece to each, and mortiſed 
into a round baſe. They are 4 feet aſunder, and be- 
tween them is a grave incloſed between four ſemicir- 
cular ſtones of the unequal lengths of five, ſix, and 
four and an half, and two feet high, having on the 


_ outlides rude carving, and the tops notched. This is 


called the Gian“ grave, and aſcribed to Sir Ewan Cæ- 
ſarins, who is ſaid to have been as tall as one of the 
columns, and capable of ſtretching his arms from one 
to the other, to have deſtroyed robbers and wild boars 
in Englewood foreſts, and to have had an hermitage 
hereabouts called Sr Hugb's parlour; but the conjec- 
tures reſpecting them are ſo various and contradictory, 
that our readers will readily excuſe our enlarging on 
them. | 
A little to the weſt of theſe is a ſtone called the 


Giants thumb, ſix feet high, 14 inches at the baſe 


contracted to 10, which is no more than a rude croſs, 


ſuch as is at Langtown in Cumberland and elſwhere ; 


the circle of the croſs 18 inches diameter. 

M. Pouchard, in the memoirs of the Academy of 
Inſcriptions, gives a very curious account of ſome ce- 
lebrated Egyptian obeliſks. We cannot afford rovm 
to follow bim; but thoſe who wiſh for further informa- 
tion on the ſubject, and who are not poſſeſſed of the 
original, will find a very good account of them in the 
Gentleman's Magazine for June 1748. 

OBJECT, in pbiloſophy, ſomething apprehended 
or preſented to the mind by ſenſation or imagination. 
See MeTarnvysics, Part I. Chap. I. Sed. II. 

OsJecT-Glaſs of a Teleſcope, or Microſcope the glaſs 
placed at the end of the tube which is next the object. 
See Or rics. and Microscore. 

OBJECTION, ſomething urged to overthrow a 
poſition, or a difficulty raiſed againſt an allegation or 
propoſition of a perſon we are diſputing with. 

OBJECTIVE, is uſed in the ſchools, in ſpeaking 
of a thing which exiſts no otherwiſe than as an object 
known, The exiſtence of ſuch a thing is ſaid to be 
objective. 

OBIT, (Lat.) ſigniſies a funeral ſolemnity, or of- 
fice for the dead, moſt commonly performed when the 
corpſe lies in the church uninterred: Alſo the anni- 
verſary office, (2 Cro. 51 Dyer 313). The anniver- 
ſary of any perſon's death was called the obit ; and to 
obſerve ſuch day with prayers and alms, or other com- 
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memoration, was the keeping of the obit. In reli vous 
houles they had a reziiter, wherein they entered the 
obits or obitual days of their founders and benefactors ; 
which was thence termed the obituary, The tenure of 
obit or chantry lands is taken away and extin& by 
1 Edw. VI. c. 14. and 15 Car, II. c. . 

OBLATI, in church-hiſtory, were ſecular perſons, 
who devoted themſelves and their eſtates to ſome mo- 
naſtery, into which they were admitted as a kind of 
lay-brothers, The form of their admiffion was put- 
ting the bell-ropes of the church round their necks, as 
a mark of ſervitude. 'They wore a religious habit, but 
different from that of the monks. 

OBLIGATION, in general, denotes any act 
whereby a perſon becomes bund to another to do 
ſomething ; as to pay a ſur of money, be ſurety, or 
the like. 

Obligations are of three kinds, viz. natural, civil, 
ard mixed. Natural obligati:ns are entirely founded 
on natural equity ; civil obligation on civil authority 
alone, without any foundation in natural equity; and 
mixed obligations are thoſe which, being founded on 
natural equity, are farther enforced by a civil autho- 
rity. 

In a legal ſenſe, obligation ſignifies a bond, wherein 
is contained a penalty, with a condition arnexed for 
the payment of money, &c. The difference between 
it and a bill is, that the latter is generally without a 
penalty or conditien, though it may be made obliga- 
tory : and obligations are ſometimes by matter cf re- 
cord, as ſtatutes and recognizances. See the articlz 
Bonp. 

Moral OB11G64T1ON. 
58, &c. | 

OBLIQUE, in geometry, ſomething aſlant, or 
that diviates from the perpendicular. "Thus an ob- 
lique angle is either an acute or obtuſe one, i. e. any 
angle except a right one. 

Ostia Caſes, in grammar, are all the caſes except 
the nominative. See Grammar. 

Ost- gν Line, that which, falling on another line, 
makes oblique angles with it, viz. une acute, and the 
other obtuſe. | 

Ost Planes, in dialling, are thoſe which decline 
from the zenith, or incline towards the horizon. See 
Diar. 

Onr:9vs Sailing, in navigation, is when a ſhip ſails 
upon ſome rhumb between the four carciaal points, 
making an oblique angle with the meridian ; in which 
caſe ſhe continually changes both lati.ude and longi- 
tude. See NavicarTion, chap. 8. 

OBLIQUUS, in anatomy, a name given to ſeveral 
muſcles, particularly in the head, eyes, and abdomen. 
See ANATOMY, Tab: of the muſcles. 

OBLOMNG, in general, dene tes a figure that is longer 
than broad: ſuch is a parrallelogram. 

OBOLARIA, in botany : A genus of the angio- 
ſpermia order, belonging to the didynamia clats of 
plants; and in the natural method ranking under the 
40 h order, Perſonauæ. The calyx is biſid: the corol- 
la, campanulated and quadrifid; the capſule unilocular, 
bivalved, and polyſpermeus ; the ſtamina riſing from 
the diviſions of the corolla. 

OBOLUS, an ancient filver money of Athens, the 
ſixth part of a drachma; worth ſomewhat more than a 


penny- 


See Mokal Puilosor ar, n? 
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penny-farthing Sterling.— The word comes from the 


( 


Greek +oCx@. or c., ©* ſpit or broach ;“ either be- 
cauſe it bore ſuch an 8 or becauſe, accord- 
ing to Euſtathius, it was in form thereof, But thoſe 
now in the cabinets ot the antiquaries are round. 

Oz0Lvs, in medicine, is uſed for a weight of ten 
grains, or halt a ſcruple.  _ 

OBOTH, an «encampment of the Hebrews in the 
wilderneſs. From Punon they went to Oboth, and 
ſrom Oboth to Je-abarim, (Numb. xxi. 10. Xxxüi. 
43-) Ptolemy ſpeaks of a city called Oboda, or Ebo- 
da, in Arabia Petrza, which is the ſame as Oboth. 
Pliny and the geographer Stephanus mentions it alſo, 
Stephanus makes it belong to the Nabatheans, and 
Piiny to the Helmodeans, a people of Arabia, It was 
at Oboth that they worſhipped the god Obodos, which 
Tertullian joins with Duſares, another god or king of 
this country, | 

OBRECHT (Ultic), a learned German, born of a 
noble tamily at Straſburg in 1646, where he filled the 
chairs of civil law and hiſtory with great diſtinction. 
He was of the Proteſtant religion; but when Louis 
XIV. made himſelt maſter of Straſburg, and went 
there with his court, he was prevaile1 on to change; 
and accordingly abjuied in 1684, and put his inſtru- 
ment into the hands of Boſſuet biſhop of Meaux. The 
next year the king nominated him to preſide in his 
name in the ſenate of Straſburg, with the title of præ- 
tor royal, in imitation of the ancient Romans; from 
which time Mr Obrecht applied himſelf entirely to 
public affairs, He was the editor, tranſlator, and wri- 
ter of ſeveral learned works; and dicd in 1701. 

OBREPTITIOUS, an appellation given to letters 
patent, or other inſtruments, obtained of a ſuperier by 
jurpriſe, or by concealing from him the truth. 

OBSCURE, ſomething that is dark and reflects 
little light in material objects, or that is not clear and 
intelligible in the objects of the intellect. 

OBSECRATION, in rhetoric, a figure whereby 
the orator implores the aſſiſtance of God or man. 

OBSEQUENS (Julius), a Latin writer, conjec- 
tared to have lived before the emperor Honorius's 
:cign, He made a collection of the prodigies which 
Livy 1elated in his hiſtory. There are ſeveral editions 
vi thoſe remains. Lycoſthenes endeavoured to ſupply 
what was wanting in the original. | 

OBSEQUIES, the ſame with funeral ſolemnities, 
See FUNERAL. 

OBSERVATION, among navigators, ſignifies the 
taking the ſun's or the ſtars meridian altitude, in or- 
der thereby to find the latitude, 

OQOBZSERVATORY, a place deſtined for obſerving 
the heaveuly bodies; being generally a building erected 
on ſome eminence, covered with a terrace for making 
aitronomical oblervations. 

The more celebrated obſervatories are, 1. The 
Greenwich obſervatory, built in 1676, by order of 
Charles II. at the ſolicitation of Sir Jonas Moore and 
Sir Chriſtopher Wren; and furniſhed with the moſt 
accurate inftraments ; particularly a noble ſextant of 
ſeven feet radius, with teleſcopic ſights, 

2. The Paris obſervatory, built by the order of 
Louis XIV. in the Fauxbourg of St Jacques. 

It is a very ſingular, but withal a very magnificent 
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building, the deſign of Monſieur Perault ; it is 80 feet 
high ; and at top is a terrace. | 
| Ene differcnce in longitude between this and the 
Greenwich obſervatory is 29 20'. 

In it is a cave or cellar, of 170 ſeet deſcent, for ex- 
periments that are to be made far from the ſun, &c, 
particularly ſuch as relate to congelations, retrigera- 
tions, indurations, conſervations, &c. 

3. Tycho Brahe's obſervatory, which was in the 
little iſland Ween, or Scarlet iflaad, between the 
coaſts of Schonen and Zealand in the Baltic, It was 
erected and ſurniſhed with inſtruments at his own ex- 
pence, and called by him Uraniburg. Here he ſpent 
twenty years in obſerving the ſtars; the reſult is his 
catalogue. Las 

4+ Nin obſervatory, Father Le Compte deſeribes 
a veiy magnificent obſervatory, erected and furniſhed 
by che late emperor of China, in his capital, at the 
iuterceſſion of ſome Jeſuit miſſionaries, principally 
Father Verbeiſt, whom he made his chief obſerver.— 
The inſtruments are exceedingly large; but the divi- 
ſion leſs accurate, and the contrivance in ſome reſpects 
leis commodious, than that of the Europeans. The 
chief are, An armillary zodiacal ſphere of fix feet dia- 
meter; an equinoQial ſphere of ſix feet diameter; an 
azimuthal horizon of ſix feet diameter; a large qua- 
drant fix feet radius ; a ſextant eight feet radius; and 
a celeitial globe fix feet diameter. | 

Obſervatories, as they are very uſeful, and indeed 
abſolutely neceſſary for aſtronomers, ſo they have be- 
come far more common than they were. There is a 
very excellent one now at Oxfurd, built by the truſtees 
of Dr Radcliffe, at the expence of nearly 30,000 l. 
At Cambridge, there is as yet no public obſervatory. 
Over the great gate of Trinity College, indeed there 
is one which is called Sir Iſaac Newton's, becauſe this 


12 philoſopher had uſed it; but it is gone to decay. 
At 


It were well it the univerſity would repair and preſerve 
it in memory of chat truly great man. In St John's, 
too, there is a ſmall one, The late ingenivus Mr 
Cotes had uſed to give lectures in Sir Iſaac Newton's 
on experimental philoſophy. There are ſeveral very 
good ones in the Scotch univerſities; and there is an 
excellent one lately erected at Dublin. 

5. Bramins obſervatory at Benares, Of this Sir 
Robert Barker gives the following account (Phil.. 
Tranſ. Vol. LXVII. p. 598.) © Benares in the Eaſt 
Indies, one of the principal ſeminaries of the Bramins 
or prieſts of the original Gentoos of Hindoſtan, con- 
tinues {till to be the place of reſort of that ſect of 
people; and there are many public , charities, h. ſ- 
pitals, and pagodas, where ſome thouſands of them 
now relide. aving frequently heard that the an- 
cient Bramins had a knowledge of aſtronomy, and be- 
ing confirmed in this by their information of an ap- 
proaching eclipſe both of the ſun and moon, I made 
inquiry, when at that place in the year 1772, among 
the principal Bramins, to endeavour to get ſome in- 
formation relative to the manner in which they were 
acquainted of an approaching ecliple. The moſt in- 
telligent that I could meet with, however, gave me 
but little ſatisfaction. 1 was told, that theſe matters 
were conſined to a few, who were in poſſeſſion of 
certain books and records ; ſome containing the myl- 
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they would take me to a place which had been con- 
ſtructed for the purpoſe of making ſach obſer vations 
as I was inquiring after, and from whence they ſup- 
the learned Bramins made theirs, ' I was then 
conducted to an ancient building of ſtone, the lower 
of which, in its preſent ſituation, was converted 

into a ſtable for horſes, and a receptacle for lumber ; 
but, by the number of court-yards and apartments, 
it appeared that it muſt once have been an edifice for 
the uſe of ſome public body of people. We entered 
- this building, and went up a ſtaircaſe to the top of a 
part of it, near to the river Ganges, that led to a 
arge terrace, where, to my fopriſe- and ſatis faction, 
I faw a number of inſtruments yet remaining, in the 
2 mage preſervation, Rtupendouſly large, immoveable 
rom the ſpot, and built of ſtone, ſome of them be- 


* ing upwards of 20 feet in height; and although 


they are ſaid to have been erected 200 years ago, the 
graduations and diviſions on the ſeveral arcs appeared 
as well cut, and as accurately divided, as if they had 
been the performance of a modern artiſt. The exe- 
eution in the conſtruction of theſe inſtruments exhi- 
bited a mathematical exactneſs in the fixing, bearing, 
fitting of the ſeveral parts, in the neceſſary and ſut- 
ficient ſupports to the very large ſtones that compoſed 
them, and in the joining and faſtening each into the 
other by means of lead and iron. 

« The Situation of the two large quadrants of the 
inſtrument marked à in the plate, whoſe radius is nine 
feet two inches, by their being at right angles with a 
gnomon at twenty-five degrees elevation, are thrown 
into ſuch an oblique ſituation as to render them the 
moſt difficult, not only to conſtruct of ſuch a mag- 
nitude, but to ſecure in their poſition for ſo long a pe- 
riod, and affords a ſtriking inſtance of the ability of 
the architect in their — — for, by the ſha- 
dow of the gnomon thrown on the quadrants, they do 
not appear to have altered in the leaſt from their ori- 
ginal poſition; and ſo true is the line of the gnomon, 
that, by applying the eye to a ſmall iron ring of 
an inch diameter at one end, the fight is carried through 
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centre or angle of the quadrant, from whence, the Obſerva 


Bramin informed me, they ſtretched a wire to the 
circumference when an obſervation was to be made; 
from which it occurred to me, the obſerver muſt have 
moved his eye up or down the circumference, by means 
of a ladder or ſome ſuch contrivance, to raiſe and 
lower himſelf, until he had diſcovered the altitude of 
any of the heavenly bodies in their paſſage over the 
meridian, ſo expreſſed on the arcs of theſe quadrants : 
theſe arcs were very exactly divided into nine large 
ſections ; each of which again into ten, making ninety 
leſſer diviſions or degrees; and thoſe alſo into twenty, 
expreſſing three minutes each, of about two-tenths 
of an inch aſunder; ſo that it is probable they had 
ſome method of dividing theſe inte more minut=- 
diviſions at the time of obſervation. 

« My time would only permit me to take down the 
particular dimenſions of the moſt capital inſtrument, 
or the greater equinoQtial ſun-dial, repreſented by 
figure a, which appears to be an inſtrument to exprets 
ſolar time by the ſhadow of a gnomon upon two qua- 
drants, one fituated to the eaſt, and the other to the 
welt of it; and indeed the chief part of their inſtru- 
ments at this place appear to be conſtructed for the 
ſame purpoſe, except the quadrants, and a braſs in- 
ſtrument will be deſcribed hereafter. 

Figure B is another inſtrument for the purpoſe 
of determining the exact hour of the day by the ſha- 
dow of a gnomon, which ſtands perpendicular to, and 
in the centre of, a flat circular ſtone, ſupported in an 
oblique vtuation by means of four upright ſtones and 
a croſs- piece; ſo that the ſhadow of the gnomon, which 
is a perpendicular iron-rod, is thrown upon the divi- 
ſion of the circle deſcribed on the face of the flat cir- 
cular ſtone. 

Figure c is a braſs circle, about two feet diame- 
ter, moving vertically upon two pivots between two 
ſtone pillars, having an index or hand turning round 
horizontally on the centre of chis circle, which is 
divided into 360 parts; but there are no counter 
diviſions on the index to ſubdivide thoſe on the circle. 
This inſtrument appears to be made fer taking the 
angle of a ſtar at ſetting or riling, or for taking 
the azimuth or amplitude of the ſun at riſing or ſet- 


three others of the ſame dimenſion, to the extremity tin 


at the other end, diſtant 38 feet 8 inches, without 
obſtruction: ſach is the firmneſs and art with which this 
inſtrument has been executed. This performance is 
the more wonderful and extraordinary when compared 
with the works of the artificers of Hindoſtan at this 
day, who are not under the immediate direction cf an 
European mechanic; but arts apppear to have declined 
equally with ſcience in the eaſt. 

Lieutenant colonel Archibald Campbell, at that 
time chief engineer in the Eaſt India Company's 
ſervice at Bengal, made a perſpective drawing of 
the whole of the apparatus that could be brought within 
his eye at one view; but I lament he could not re- 
preſent ſome very large quadrants, whoſe radii were 
about twenty feet, they being on the ſide from whence 
he took his drawing. Their deſcription however 
is, that they are exact quarters of circles of dif- 
ferent radii, the largeſt of which 1 judged to be 20 
feet, conſtructed very exactly on the ſides of ſtone- 
walls, built perpendicular, and ſituated, I ſuppoſe, in 
the meridian of the place: a braſs pin is fixed at the 


g. | 
The uſe of the inſtrument, figure o, I was at a lots 


to account for. It conſiits of two circular walls: the 
outer of which is about forty feet diameter, and eight 
feet high ; the wall within about half that height, 
and appears intended for a place to ſtand on to ob- 
ſerve the diviſions on the upper circle of the outer 
wall, rather than for any other purpoſe : and yer both 
circles are divided into 360 degrees, each degree be- 
ing ſubdivided into twenty leſſer diviſions, the ſame 
as the quadrants. There is a door way to paſs into 
the inner circle, and a pillar in the centre, of the ſame 
height with the lower ci: cle, having a hc le in it, being 
the centre of both circles, and ſeems to be a ſocket 
for an iron-rod to be placed perpendicular into it. 
The diviſions on theſe, as well as all the other inſtru- 
ments, will bear a nice examination with a pair ot 
compatlles. 
Figure x is a ſmaller equinoctial fun-dial, con- 
ſtructed upon the ſame principle as the large one 4. 
« I cannot quit this ſubjet without obſerving, 
that the Bramins, without the aſſiſtance of optical 
| glalles, 
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glaſſes, had nevertheleſs an advantage unexperienced 
by the obſervers of the more northern climates, The 
ſerenity and clearneſs of the atmoſphere in the night- 
time in the Eaſt Indies, except at the ſeaſons of 
changing the monſoons or periodical windy, is dif- 
ſicult to expreſs to thoſe who have not ſeen it, be- 
cauſe we have nothing in compariſcn to form our 
ideas upon: it is clear to perſection, a total quietude 
ſubſiſts, ſcarcely a cloud to be ſeen, and the light of 
the heavens, by the numerous appearance of the 
ſturs, affords a proſpect both of wonder and contem- 

lation, | 
« This obſervatory at Benares is ſaid to have been 


built by the order of the emperor Ackbar : for as this &c. | . 
OcClIPITAL, in anatomy, a term applied to the 


wiſe prince endeavoured to improve the arts, ſo he 
wiſhed allo to recover the ſciences of Hindoſtan, and 
therefore direted that three ſuch places ſhould be 
erected; one at Delhi, another at Agra, and the third 
at Benares.” 

Edinburgh Ons, r. See EDinBuRGH. | 

OBSIDIANUS Layis, in the natural hiſtory of 
the ancients, the name of a ſtone which they have al- 
ſo deſcribed under the name of the Chian marble. It 
is a very ſmooth and hard marble, extremely difficult 
to cut, but capable of a fine poliſhz and was uſed 
among the ancient Greeks for the purpoſe of making 
refleting mirrors. The later writers have ſuppoſed 
the name ol/idianus to be derived from ſomebody called 
Olfidins, who was the inventor of this uſe of it; but 
it ſeems only a falſe ſpelling of the word opfranus, 
re T1; , from ſeeing the images of things in it, 
See Garrixacevs Lapis. 

OBSIDIO:TALIS, an epithet applied by the Ro- 
mans to a ſort cf crown. See the article Crown. 

OBSTETRICS, or the OzsTETRrIC Arr, the ſame 
with Mipwirrxx. | 

OBSTRUCTION; im medicine, ſuch an obtura- 
ton of the veſſels as prevents the circulation of the 
fluids, whether of the ſound and vital, or of the mor- 
bid and peccant kind, through them. 

OBTURATOR, in anatomr. 
Table of the Muſeles. 

OBTUSE, ſignifies blunt, dull, &c. in oppoſition 
to acute or ſharp. Thus we ſay, obtuſe angle, ob- 
tuſe-angled triangle, &c. 2 2 

OBY, or Os, a large and famous river of Aſiatic 
Ruſſia, which iſſues from the Altin lake (called by 
the Ruſhans Te/y#9i-Ofero), in latitude 52 degrees, 
and lengitude 103 degrees zo minutes. Its name ſig- 
nifies Creat; and accordingly in Ruſſia it is often 
ſtyled the Great River. The Calmucks and Tartars 
call it Umar. Its ſtream is very large and ſmooth, 
its current being uſually flow ; and it is in general be- 
tween two and three hundred fathoms broad ; though 
in ſome places it is mach wider. It ailords plenty of 
tilh, and is navigable almoſt to the lake from which 
it ſprings. After a long winding courſe through a 
vaſt tract of land, in which it forms ſeveral iſlands, it 
empties itfelf in latitude 67 degrees, and longitude 
86 degrees, into a bay, which, extending near 400 


See AnaTony, 


ot 


miles farther, joins the Ice Sea in latitude 73. 30. 


and longirude 90. The ſprings from which this ri- 

ver riſes, a:e not very copious ; but it receives in its 

courle the waters of a great number of conſiderable 

{treams. Ot! theſe, the Tom and ths Irtis are the 
I 
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tolerable maps 
the boundary between Europe and Aſia, and its courſe 
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moſt conſiderable» the Tom falls into it in Lat. 58, Occiden 


and the Irtis in Lat. 61. and Long. 86. Ihe exact 
courſe of this river was unknown, till the country 
was ſurveyed by the Ruſſians; who have given vs 

of; it and of all Siberia. The Oby forms 


is upwards of 2000 miles in length. £4 ; 
OCCIDENT, in geography, the weſtward quar- 
ter of the horizon ; or that part of the horizon where 
the eclyptic, or the ſun therein, deſcends into the 
lower hemiſphere; in contradiſtiuction to crient. Hence 
we uſe the word eccidental for any thing belongin 
to the weſt; as occidental bezoar, oceidental pear 


4 


parts of the occiput, or back part of the ſkull, 

. OCCULT, ſomething hidden, ſecret, or inviſible. 
The occult ſciences are magic, necromancy, cabbala, 
&ce. Occult qualities, in 


1 n * 


iloſophy, were choſe qua · 


aucy. 


lities of body or ſpirit which baffled the inveſtigation 


of philoſophers, and for which they were unable to 
give any reaſon: unwilling however to acknowledge 
1 


zeir ignorance, they deceived themſelves and the 


vulgar by an empty title, calling what they did not 
know occult. WAFS 5 
Occurr, in geometry, is uſed for a line that is 
ſcarce perceivable, drawn with the point cf the com- 
paſſes or a leaden pencil. Theſe lines are uſed in ſe- 
veral operations, as the raiſing of plans, deſigns of 
building, pieces of perſpective, &c. They are to be 
effaced when the work is finithed. 
OCCULTATION, in aſtronomy, the time a ſtar 
or planet is hid from our ſight, by the interpoſition of 
the body of the moon or ſome other planet. 
OCCUPANCY, in law, is the taking poſſeſſion of 
thoſe things which before belonged to nobody. 


of nature, unqualified by that of ſociety, were com- 
mon to all mankind. But, when once it was agreed 
that every thing capable of ownerſhip ſhould have an 
owner, natural reaſon ſuggeſted, that he who could 
firſt declare his intention of appropriating any thing to 
his own uſe, and, in conſequence of ſuch his inten- 
tion, actually took it into poſſeſſion, ſhould thereby 
gain the abſolute property of it, according to that rule 
of the law of nations, recogniſed by the laws of 
Rome, Quad nullius eff, id ratione naturali occupanti 
concodibur. | 

Th's right of occupancy, ſo far as it concerns real 
property, hath been confined by the laws of England 
within a very narrow compaſs; and was extended only 
to a ſingle inſtance; namely, where a man was tenant 
pour auire vie, or had an eſtate granted to himſelf only 
(without mentioniag his heirs) for the life of another 
man, and died during the life of ceſtuvy que vie, or 
him by whoſe life it was holden : in this caſe, he that 
could firſt enter on the land, might lawfully retain 
the poſſeſſion ſo long as clay que vie lived by right 
of occupancy. 

This ſeems to have been recurring to firlt principles, 
and calling m the law of nature to aſcertain the pro- 
perty of the land, when left without a legal owner. 
For it did not revert to the granter, who had parted 
with all his intereſt, fo long as ceffay gue wie lived; : 

dn 


This Black, 
is the true ground and foundation of all PxoetrTy, or Comment. 


of holding thoſe things in ſeverality, which by the law 
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did not eſcheat to the lord of the fee; for all eſcheats 
muſt be of the abſolute entire fee, and not of any par- 
ticular eſtate carved out of it, much leſs of ſo minute 
a remnant as this: it did not belong to the grantee ; 
for he was dead: it did not deſcend to his heirs; for 
there were no words of inheritance in the grant: nor 
could it veſt in his executors; for no executors could 
ſucceed to a freehold, Belonging therefore to no- 
body, like the hereditas jacrns of the Romans, the 
law left it open to be ſeized and appropriated by the 
firſt perſon that could enter upon it, during the life of 
45 que vie, under the name of an occupant, But 

ere was no right of occupancy allowed, where the 
king had the reverſion of lands : for the reverſioner 
hath an equal right with any other man to enter upon 
the vacant poſſeſſion; and where the king's title and a 
ſubject's interfere, the king's ſhall always be prefer- 
red. Againſt the king therefore there could be no 
prior occupant, becauſe nullum tempus occurrit regi. 
Aud, even in the caſe of a ſubject, had the eſtate 
pour autre vie granted to a man and his heirs durin 
the life of ceſtuy que vie, there the heir might, and ail 
may, enter and hold poſſeſſion, and is called in law a 
ſpecial occupant; as having a ſpecial excluſive right, by 
the terms of the original grant, to enter upon and 
occupy this hereditas jacens, dur ing the reſidue of the 
eltate granted: though ſome have thought him ſo 
called with no very great propriety ; and that ſuch 
eſtate is rather a deſcendible freehold But the title of 
common occupancy is now reduced almoſt to nothing by 
two ſtatutes; the one, 29 Car. II. c. 3. which en- 
acts, that where there is no fpecial occupant, in whom 
the eſtate may veſt, the tenant pour autre vie may de- 
viſe it by will, or it ſhall go to the ex<cutors, and be 
aſſets in their hands for payment of debts : the other 
that of 14 Geo. II. c. 20. which enacts, that it ſhall 
veſt not only in the executors, but, in caſe the tenant 
dies inteſtate, in the adminiſtrators alſo; and go in 
courſe of a diſtribution like a chattel intereſt. 

By theſe two ſtatutes the title of common 22 is 
utterly extinct and aboliſhed: though that of ſpecial 
occupancy by the heir at law, continues to this day ; 
ſuch heir being held to ſucceed to the anceſtor's eſtate, 
not by deſcent, for then he muſt take an eſtate of in- 
heritance, but as an occupant, ſpecially marked out 
and appointed by the original grant. The doctr ne 
of common occupancy may, however, be uſefully re- 
membered on the following account, amongſt others: 
That, as by the common * no occupancy could be 
of incorporeal hereditaments, as of rents, tithes, ad- 
vowlons, commons, or the like (becauſe, with reſpect 
to them, there could be no actual entry made, or corpo- 
ral ſeiſin had; and therefore by the death of the gran- 
tee pour autre vie a grant of ſuch hereditaments was 
entirely determined) : ſo now, it is apprehended, not- 
withſtauding thoſe ſtatutes, ſuch grant would be de- 
termined likewiſe ; and the hereditame1i;ts could not 
be deviſeable, nor veſt in the executors, nor go in a 
courſe of deſtribution. For the ſtatutes muſt not be con- 
ſtrued ſo as to create any new eltate, or to keep that 
alive which by the common law was determined, and 
thereby to defeat the granters reverſion z but merely 
to diſpoſe of an intereſt in being, to which by law 
there was no owner, and which theretore was left 
open to the firſt occupant. When there is a reſidue 
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left, che ſtatutes give it to the executors, xe. inſlead Orcuraney. 
of the firlt occupant ; but they will not create a re- 1 


ndue on purpole to give it to the executors. They 
only mean to provide an appointed inſtend of a caſia', 
a certain inſtead of an uncertain, owner, of lands 
which before were nobody's, and thereby to ſupply 
this caſus amiſſus, and render the diſpoſition of the law, 
in all reſpects entirely unifor:u: this being the only 
inſtance wherein a title to a real eſtate could ever be 
acquired by occupancy. 
For there can be no other caſe deviſed, wherein 
there is not ſome owner of the land appointed by the 
law. In the caſe of a ſole corporation, as a parſon of 
2 church, when he dies or reſigns, though there be no 
adual owner of the land till a ſucceſſor be appointed, 
yet there is a /egal, potential, owner!hip, ſubſiſting in 
contemplation ot law; and when the ſucceſſr is ap- 
pointed, his appointment ſhall have a retroſpect and 
relation backwards, ſo as to intitle him to all the pro- 
fits from the inſtant that the vacancy commenced. 
And, in all other inſtances, when the tenant dies in- 
teſtate, and no other owner of the lands is to be found 
in the common courſe of deſcents, there the law veſts 
an ownerſhip in the king, or in the ſubordinate lord of 
the fee, by eſcheat. 
So alſo, in fome caſes, where the laws of other na- 
tions give a right by occupancy, as in lands newly 
created, by the riſing of an iſland in a river, or by 
the alluvion or dereliction of the ſea; in thele inſtan- 
ces, the law of England aligns them an immediate 
owner, For Bratton tells us, that if an iſland ariſe 
in the middle of a river, it belongs in common to 
thoſe who have lands on each fide thereof; but if it 
be nearer to one bank than the other, it belongs only 
to him who is proprietor of the neareſt ſhore : which 
is agreeable to, and probably copied from, the civil 
law. Yet this ſeems only to be reaſonable, where the 
{oil of the river is equally divided between the owners 
of tlie oppoſite ſhores: for if the whole ſoil is the free- 
hold of any one man, as it mult be whenever a ſeveral 
fiſhery is claimed, there it ſeems juſt (and ſo is the uſual 
practice) that the iſlets, or little iſlands, arifing in 
any part of the river, thall be the property of him who 
owneth the piſcary and the ſoil. However, in caſe a 
new ifland riſe in the /ea, though the civil law gives it 
to the firſt occupant, yet the law of England gives it to 
the king. And as to the lands gained from the fea ; ei- 
ther by alluvion, by the waſhing up of ſand and earth, ſo 
as in time to make terra firma; or by dereliction, as when 
the ſea ſhrinks back below the uſual water-mark ; in 
theſe caſes the law is held to be, that it this gain be 
by little and little, by ſmall and imperceptible de- 
greet, it ſhall go to the owner of the land adjoining. 
or de minimis non curat lex and, beſides, theſe own- 
ers being often loſers by the breaking in of the ſea, or 
at charges to keep it out, this poſſible gain is there- 
fore a reciprocal conſideration for ſuch poſſible charge 
or loſs. But if the alluvion or dereliction be ſudden 
and conſiderable, in this caſe it belongs to the king : 
for, as the king is lord of the ſea, and ſo owner of the 
ſoil while it 1s covered with water, it is but reaſonable 
he ſhould have the ſoil when the water has lett it dry. 
So that the quantity of ground gained, and the time 
during which it is gained, are what make it either the 

king's or the ſubject's 2 0 In the ſame —_— 
7 e 


Ocrupant if a river, running between two lordſhips, by degrees 
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gains upon the one, and thereby leaves the other dry; bations and ſacrifices. Prayers were offered to thern, 


Ocranides. tije owner who loſes his ground thus imperceptibly has and they were entreated to protect ſailors from ſtorms © 


no remedy: but if the courſe of the river be changed and dangerous tempeſts. The Argonauts, before they 
by a ſudden and violent flood, or other haſty means, proceeded to their expedition, made an offering of 
and thereby a man loſes his ground, he ſhall have what. flour, honey, and oil, on the ſea ſhore, to all the dei- 
the river has left in any other place as a recompenſe ties of the ſea, and ſacrificed bulls to them, and in- 
for this ſudden loſs. And this law of alluvions and de- treated their protection. When the ſacrifice was made 
relictions, with regard to rivers, is nearly the ſame in on the ſea-{hore, the blood of the victim was received 
the imperial law; from whence indeed thoſe determi- in a veſſel; but when it was in open ſea, they permit- 
nations ſeem to have been drawn and adopted: but ted the blood to run down into the waters. When the 
they, as iſlanders, have applied them to marine in- ſea was calm, they generally offered a lamb or a young 
creaſes ; and have given their ſovereign the preroga- pig; but if it was agitated by the winds and rough, a 
tive he enjoys, as well upon the particular reaſons be- black bull was deemed the moſt acceptable victim. 

tore-mentioned, as upon this other general ground of OCEANUS, in Pagan mythology, the fon of Cœ- 
prerogative, which was formerly remarked, that what- lus and Terra, the huſband of Thetis, and the father 
ever hath no other owner is veſted by law in the king. of the rivers and fountains, called Oceanides. The an- 


Sce PrREROGATIVE, cients called him the Father of all things, imagining 
OCCUPANT, in law, the perſon that firſt ſeizes that he was produced by Humidity, which, according 
or gets poſſeſſion of a thing. to Thales, was the firſt principle from which every 


OCCUPATION, in a legal ſenſe, is taken for uſe thing was produced. Homer repreſents Juno viſiting 
or tenure: as in deeds it is frequently ſaid, that ſuch him at the remoteſt limits of the earth, and acknow- 
lands are, or were lately in the tenure or occupation of ledging him and Thetis as the parents of the gods. 
ſuch a perſon.—It is likewiſe uſed for a trade or He was repreſented with the bull's head, as an emblem 
myſtery. of the rage and bellowing of the ocean when agitated 

OCCUPIERS V WaLLixG, a term uſed in the ſalt- by a ſtorm. CI 
works for the perſons who are the ſworn officers that According to Homer, he was the father even of all 
allot in particular places what quantity of ſalt is to be the gods, and on that account he received frequent 
made, that the markets may not be overſtocked, and viſits from them. He is often, indeed almoſt always, re- 
ſee that all is carried fairly and equally between the preſented as an old man with a long flowing beard, and 
lord and the tenant. ſitting upon the waves of the ſea. He often holds a 

OCEAN, that huge maſs of ſalt waters which pike in his hand, while ſhips under fail appear at a 
encompaſſes all parts of the globe, and by means of diſtance, or a ſea monſter ſtands near him, Oceanus 
which, in the preſent improved ſtate of navigation, an preſided over every part of the ſea, and even the rivers 
eaſy intercourſe ſubſiſts between places the moſt diſtant. were ſubjected to his power. The ancients were ſu- 

The ocean is diſtinguiſhed into thee grand divi- perſtitious in their worſhip of him, and revered with 
ſions. 1. The Atlantic ocean, which divides Europe great ſolemnity a deity to whoſe care they entruſted 
and Africa from America, which is generally about themſelves when going on any voyage. 

3000 miles wide. 2. The Pacific ocean, or South- OCEIA, a woman who preſided over the ſacred 
ſea, which divides America from Aſia, and is gene- rites of Veſta for 57 years with the greateſt ſanctity. 
rally about 10,000 miles over. And, 3. The Indian She died in the reign of Tiberius, and the daughter of 
ocean, which ſeparates the Eaſt Indies from Africa; Domitius ſucceeded het. 

which is 3000 miles over. 'The other ſeas, which are OCELLUS the Lucax1an, an ancient Greek phi- 
called oceans, are only parts or branches of theſe, and loſopher of the ſchool of Pythagoras, who lived before 
uſually receive their names from the countries they Plato. His work 4p: 7% Tlarrec, or © The Univerſe,” 


border upon. . is the only piece of his which is come down entire to 
For the ſaltneſs, tides, &c. of the ocean, ſee the arti- us; and was written originally in the Doric dialect, 
cles Sea, Ties, &c. but was tranſlated by another hand into the Attic, 


OCEANIDES (fab. hiſt.) ſea-nymphs, daughters of William Chriſtian, and after him Lewis Nogarola, 
Oceanus, from whom they received their name, and of tranſlated this work into Latin; and we have ſeveral 
the goddels Tethys or Thetis. They were 3000 accord- editions of it, both in Greek and Latin. 
ing to Appolodorus, who mentions the names of ſeven QOCELOT, the Mexican cat. Sce Frris. 
of them; Aſia, Styx, Electra, Donis, Euronyme, Am- OCELOXOCHITL, or TyYGEr-FLOWER, in bo- 
pbitrite, and Metis. Heſiod ſpeaks of the eldeſt of tany: A large Mexican plant, compoſed of three 
them, which he reckons 41, Pitho, Admete, Prynno, pointed petals, red, but towards the middle of a mixed 
Ianthe, Rhodia, Hippo, Callirhoe, Urania, Clymene, white and yellow, repreſenting in ſome degree the 
Idyia, Paſithoe, Clythia, Zeuxo, Galuxaure, Plexaure, ſpots of that wild animal from which it takes its 
Perſeis, Pluto, Thoe, Polydora, Melobofis, Dione, name. The plant has leaves alſo reſembling thoſe of 
Cerceis, Xanthe, Acalta, Ianira, Teleſtho, Europa, the iris, and a bulbous root. See Plate CCCXLIX. 
Meneltho ,Petrea, Eudora, Calypſo, Tyche, Ocyroe, OCHINUS (Bernadin) a celebrated Italian, was 
Criſia, Amphiro, with thoſe mentioned by Apollodo- born at Seine in 1487, and firſt became a Cordelier : 
rus, except Amphitrite. Hyginus mertions 16 whoſe but he quickly returned into the world, applied him- 
names are almolt all different from thoſe of Apollodo- ſelf to the ſtudy of phyſic, and acquired the eſteem of 
rus and Heſiod ; which difference proceeds from the cardinal Julius de Medicis, afterwards Pope Clement 
mutilation of the original text. The Oceanides, like VII. At length, again changing his mind, be _ 

me 


the reſt of the inferior deities, were honoured with li- Ocean 
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embraced in 1534, the reformed ſect of the Capuchins. 
He practiſed, with a moſt rigorous exactneſs, all the 
rules of the order; which, being then in its infancy, 
he contributed ſo much to improve and enlarge, that 
ſome writers have called him the founder of it. He was 
certainly made vicar-general of it, and became in the 
higheſt degree eminent for his pulpit eloquence. He 
delivered his ſermons with ſo much grace and polite- 
neſs, and ſpoke ſo copiouſly, that he raviſhed his au- 
dience wherever he was: never indeed was a man more 
ſucceſsful or more applauded. His extraordinary me- 
rit procured, him the favour of Pope Paul III. who, it 
is faid, made him his father confeſſor and preacher. 
He was thus the darling both of prince and people; 
when, falling into the company of one John Valde a 
Spaniard, who had imbibed Luther's doctrine in Ger- 
many, he became a proſelyte. He was then at Naples, 
and began to preach in favour of Proteſtantiſm : which 
being obſerved, he was ſummoned to appear at Rome; 
and was in his way thither when he met at Florence 
Peter Martyr, with whom, it is probable, he had be- 
come acquainted at Naples. This friend perſuaded 
him not to put himſelf into the pope's power; and 
they both agreed to withdraw to ſome place of ſafety. 
Ochinus went firſt to Ferrara, where he diſguiſed him- 
ſelf in the dreſs of a foldier; and proceeding thence 
to Geneva, arrived there in 1542, and married a 
woman of Lucca. He did not, however, ſettle there, 
but went to Augſburg, where he publiſhed ſome ſer- 
mons. 

In 1547 he was invited, together with Peter Mar- 
tyr, into England by Archbiſhop Cranmer, that he 
might have their joint aſſiſtance in carrying on the re- 
formation. They arrived in December; and going 
to Lambeth, were kindly received by Cranmer. They 
were entertained there for ſome time ; and Ochinus, 
as well as Martyr, was made a prebendary of Canter- 
bury (a). He laboured heartily in the conduct ot the 
reformation ; and his dialogue upon the unjuſt uſurped 
primacy of the biſhop of Rome, was tranſlated into Latin 
by Ponet biſhop of Wincheſter, and publiſhed in 1 549. 
But upon the death of Edward VI. being forced as well 
as Martyr to leave England, they retired to Straſburg, 
| Where they arrived in 1553. From this city Ochinus 
went to Baſil, and was invited thence in 1555 to Zu- 
rich, to be miniſter of an Italian church which was ga- 
thering there. This church conſiſted of ſome refugees 
from arno, one of the four bailiwicks which the 
Switzers poſſeſs in Italy: they being hindered from 
the public exerciſe of the reformed religion by the 
oppoſition of the Popiſh cantons. Ochinus had no 
difficulty to ſubſcribe the articles of faith agreed upon 
by the church of Zurich, and met in that city with 
Bullinger, who proved a very good friend to him. He 
governed this Italian church till 1563, when he was 
baniſhed thence by the magiſtrates of the town for 
publiſhing ſome dialogues, wherein he defended the 
doctrine of polygamy. From Zurich he went to 
Baſil ; but not being ſuffered to ſtay there, he fled in 
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ochinus. med his monk's habit in a penitential mood]; and not 
— content with this, but aiming at higher perfection, he 
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great diſtreſs into Moravia, where he fell in with the 
Socinians, and joined them, Staniſlaus Lubienietſki, 
the great patron of this ſect, gives the ſollowing ac- 
count of his laſt days in his Hi. Reformat. Pelon. Ochi- 
nus, ſays he, retired into Moravia, an into Poland, 
and even there he was not out of the reach of Calvin”; 
letters. He returned into Moravia after king Sigiſ- 
mund's edict; who in 1564 puniſhed with baniſhm-nt 
all thoſe that were called Tritheiſts, Atheiſts, &c. 
Some gentlemen endeavoured to keep him in Poland; 
but he anſwered, that men muſt obey the magiſtrates, 
and that he would obey them, even were he to dic 
—_— the wolves in the woods. During his travels, 
he fell ſick of the plague at Pinckſow, and received 
there all poſlible offices of kindneſs from one of the 
brethren, named Philippovius. His daughter and two 
ſons, whom he carried along with him, died ot the 
plague ; but he had buried his wife before he had leſt 
Zurich. As for himſelf, he continued his journey to 
Moravia, and within three weeks died at Slakow, in 
1564, aged 77. 

His character is variouſly repreſented by different 
authors, as was to be expected; for men like him have 
all manner of things, good and bad, ſaid and written 
of them, by ſomebody or other. Bayle ſays, that the 
confeſſion he made publicly, on the change of his re- 
ligion, is remarkable. He acknowledged, in a preface, 
that it he could have continued, without danger of his 
life, to preach the truth, after the manner he had 
preached it for ſome years, he would never have laid 
down the habit of his order; but as he did not find 
within himſelf that courage which is requiſite to un- 
dergo martyrdom, he took ſanctuary in a Proteſtant 
country, His writings are numerous but not bulky. 

OCHLOCRACY, that form of government where- 
"a the populace have the chief adminiſtration of af- 

airs. 

OCHNA, in botany: A genus of the monogynia 
order, belonging to the polyandria claſs of plants ; 
and in the natural method ranking with thoſe of which 
the order is doubtful. The corolla is pentapetalous ; 
the calyx pentaphyllous ; the berries monoſpermous, 
and afhxed to a large roundiſh receptacle. 

OCHRE, in natural hiſtory, a genus of earths, 
{lightly coherent, and compoſed of fine, ſmooth, ſoft, 
argillaceous particles, rough to the touch, and readily 
diffuſible in water. Ochres are of various colours, as 


red, blue, yellow, brown, green, &c. 


OCHROMA, in botany : A genus of the pentan- 
dria order, belonging to the monodelphia claſs of 
plants; and in the natural method ranking under the 
37th order, Columnifere. The corolla conſiſts of fix 
petals, three of which are external, and the other three 
internal; the antherz unite and form a ſpiral pillar 
round the ſtyle; the capſule is long, and has five lo- 
culaments, and contain a number ot black round ſeeds. 
Of this there is only one ſpecies, wiz. the ochroma la- 
gopus, the downtree or corkwood. This tree is fre- 
quent in Jamaica; is of ſpeedy growth, and riſes to 
about 25 or 30 feet. The flowers are large and yel- 
low. The capſules are about five inches long, round- 
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(A) According to Wood, Athen. Oxon, but it reſts ſolely on his authority, fo far as we know. 


Ochinus 


Och roma. 
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ed, and covered with a thin {kin 3 which when dry 
falls off in five longitudinal ſegments, and leaves the 
ſruit greatly reſembling a hare's foot. The down is 
ſhort, ſoft, and filky: it is uſed ſometiives to ſtuff 
beds and pillows ;z but, like other vegetable downs, is 
apt to get into clots: an inſipid clear gum exudes 
tom the tree when wounded. The bark is tough, 
and its fibres are in a reticulated form : it might be 
made into ropes. The dried wood is ſo very light 
and buoyant, as to be uſed by the fiſhermen in Ja- 
maica for their nets inſlead of pieces of cork, 

OCHUS, a king of Perſia, ſon of Artaxerxes. He 
was cruel and avaricious; and in order to ſtrengthen 
himſelf on his throne, he murdered all his brothers 
and filters. His ſubjects revolted ; but he reduced 
them ro obedience, and added Egypt to his other do- 
minions. Bagoas his favourite eunuch poiſoned him 
for the inſults he had offered to Apis the god of the 
Egyptians z and he gave his fleſh to be eaten by cats, 
and made handles for knives with his bones, It ſeems 
to be not a little remarkable, that all thoſe monſters 
who diſgraced humanity by their crimes, and ſunk 
themſelves below the level of brutes, have met with 
condign puniſhment ; and this in general ſeems true, 
whether we refer to ancient or modern times.—A man 
ct Cyzicus, who was killed by the Argonants.—A 
prince of Pertia, who refu ed to viſit his native coun- 
tiy for fear cf giving every woman a piece of gold. 
— A river of India or cf Bactriana. A king of Perſia: 
He exchunged this name for that of Darius Nothus. 
Ste PPRSIA. 

OCKHAM, Occau, or Occyuan (William of), 
was a celebrated ſcholaſtic divine in the 14th century, 
of the order of Cordeliers. He was a native of Eng- 
land, and diſciple to the famous Duns Scotus. He 
was head of the Nominaliſts ; and acquired ſo much 
celebrity, as to be denominated the [nvincible Doc- 
tor. | 

At the requeſt of Michael de Ceſena, general of his 
order, he became a party-man with Lewis of Raviere, 
who was an avowed enemy of the church of Rome ; 
and he really wrote vigorouſly againſt pope John XXII. 
and his ſucceſſors, Trithemius informs us, that he 
uſed to ſay to Lewis, „My Lord, let your ſword de- 
ſend me, and my pen ſhall be always ready to ſupport 
you.” He treated Charles and Clement in a book he 
wrote againſt them with groſs ſcurrility. 

This, however, was a bold, dangerous, and impru- 
dent ſtep, and cannot well be defended on any proper 
principle. The efle& of it, as might be expected, was 
an accuſation againit him and Ceſena. They were 
charged with maintaining, that neither Chriſt nor his 
3 had any poſſeſſions at all, eitber in common 
or as private property. This doctrine gave riſe to that 
pleaſant queſtion called the bread of the Cordeliers ; 
and conſiſted in determining, whether the dominion 
of things conſumed in the uſe, ſuch as bread and wine, 
belonged to them, or only the fimple uſe of them, 
without the dominicn ? Their rule not permitting them, 
to have any thing as property, Pope Nicolas III. who 

-had been of their order, deviſed a method to enrich 
them, without breaking their rule, To this end he 
made an ordinance, that they ſhould have only the 
uſutruct of the eſtates which ſhould be given to them, 
and that the foil and fund of all ſuch donations ſhould 
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belong to the Roman church at large. By this means Oc! 


OCR 


he gave them the poſſeſſion of an almoſt infinite 
nuniber of eltates, in the name of the church of Rome: 
but on this account, Pope Nicolas's bull was revoked 
by John XXII. who condemned the uſe without the 
dominion, by his Extravagania ad Conditorem. He alſo 
condemned, by another Extravaganta cum inter, the 
doctrine about the poſſeſſion of eſtates by Chriſt and 
his apoſtles. Ockham and Ceſena were allo excommu- 
nicated, becauſe they had departed from Avignon 
without the pope's licence, and had wiitten againſt 
him. Ockham, however, was abſolved, as is ſaid, 
from this cenſure before be died, which was about the 
year 1347. 

We have ſeveral pieces of his, which are written 
with conſiderable wit and ſubtility. The reformed 
church ſometimes makes uſe of his reaſoning againſt 
the church of Rome. Melchior Goldaſt printed, 
iu his treatiſe upon monarchy, 413 queſtions of 
8 His works are mentioned by many au- 

ors. 

OCKLEY (Simon), a learned orientaliſt, was born 
at Exeter in 1678, and educated at Queen's college, 
Cambridge, where he diſtinguiſhed himſelf by his in- 
tenſe application to literature. At the uſual time be 
tcok the degrees in arts, and that of bachelor ia di- 
vinity ; but marrying very young, was precluded from 
a fellowſhip in his college, and this occaſioned his be- 
ing afterwards involved in many difficulties. In 1705 
he was preſented to the vicarage of Swaveſey in Cam- 
bridgeſhire; and in 1711 he was choſen Arabic pro- 
feſſor of the univerſity. He was perfect maſter of the 
Arabic and other oriental tongues: the learned Re- 
land ſaid of him, Vir, fi quis alius harum literarum 
peritus.” Afterwards, however, he had the misfor- 
tune to be confined for ſome time in Cambridge caſtle 
for debt. The above preterments, notwithſtanding, he 
enjoyed till his death, which happened on the gth of 
Auguſt 1720. He wrote, 1. Introdudis ad Linguas 
Orientales. 2. The hiſtory of the preſent Jews through- 
out the world ; tranſlated from the Italian of Leo Mo- 
dena, a Venetian rabbi. 3. The improvement of hu- 
man reaſon, exhibited in the life of Hai Ebn Yorkdhan, 
tranſlated from the Arabic. 4. An account of South- 
weſt Barbary, containing what is moſt remarkable in 
the kingdoms of Fez and Morocco ; written by a per- 
ſon who had been a ſlave there a confiderable time, and 
tranſlated from his manuſcript- 5. The hiſtory of the 
Saracens, collected from the molt authentic Arabic 
authors, in 2 vols 8vo. He was not only well ſkilled 
in the learned languages, but alſo in the modern, as 
French, Spaniſh, Italian, &c. | 

OCRA, a viſcous vegetable ſubſtance well known 
in the, Welt Indies, where it is uſed to thicken foup, 
and for other purpoſes. 

OCRISIA (fab. hiſt.), the wife of Corniculus, was 
one of the attendants of Tanaquil the wife of Tarqui- 
nius Priſcus. As ſhe was throwing into the flames 
for offerings ſome of the meats that were ſerved on the 
table of Tarquin, ſhe ſuddenly ſaw, as is reported, in 
the fire what Ovid calls ob/ceni forma virilis, She in- 
formed the queen of it; and when by her command 
ſhe had approached near it, ſhe conceived a ſon who 
was named Servius Tullius, and was educated in the 
king's family. He afterwards ſucceeded to the va- 
cant 
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Some ſuppoſe that Vulcan had aſſumed 
that form which was preſented to the eyes of Oeriſia, 


O8avia- and that this god was the ſather of the ſixth king of 


Rome. 

OCTAETERIS, a cycle or term of eight years, 
in the Grecian chronology, at the concluſion of which 
three entire lunar months were added. This cycle 
was in uſe till Meton's invention of the golden num- 
ber or cycle of 19 years. 

OCTAGON, or OcTocox, in geometry, is a figure 
of eight ſides and angles; and this, when all the ſides 
and angles are equal, is called a regular ofogon, or one 
that raay be inſcribed ia a circle. | 

OcTacox, in fortification, denotes a place that has 
eight baſtions. See ForxTiFICATION. 

OCTAHEDRON, or OcTatoron, in geometry, 
one of the five regular bodies, conſiſting of eight equal 
and equilateral triangles. | 

OCTANDRIA (eg © eight,” and amy a © man, 
or huſband,” ) the 8th claſs in Linnæus's ſexual ſyſtem; 
conſiſting of plants with hermaphrodite flowers, which 


are furniſhed with eight ſtamina, or male organs of ge- 


neration. See BorAxx, p. 430. ' 

OCTANT, or OcrT1iLe, in aſtronomy, that aſpect 
of two planets, wherein they are diſtant an eighth part 
of a circle, or 45® from each other. 

OCTAPLA, in matters of ſacred literature, de- 
notes a polyglot bible, conſiſting of eight columns, 
and as many different verſions ot the ſacred text; viz. 
the original Hebrew both in Hebrew and Greek cha- 
racers, Greek verſions, &c. 

OCTATEUCH, an appellation given to the eight 
firſt books of the Old Teſtament. 

OCTAVE, in muſic. See IxnTErvAL. 

OCTAVIA, daughter of Caius Octavius and ſiſter 
to Auguſtus Czſar. Sce the following article. She 
was one ot the moſt illuſtrious ladies of ancient Rome; 
her virtues and her beauty were equally conſ{picuou+, 
Prideanx fays ſhe was much handiomer than Cleopa- 
tra. She married Claudius Marcellus, and after his 
death M. Antony. Her marriage with Antony was 
a political match, to reconcile her brother and kim 
together. Antony proved for ſome time attentive 
to her; but when he had ſeen Cleopatra, he neglected 
and deſpiſed her; and when ſhe attempted to with- 
draw him from this illegal amour by going to meet 
him at Athens, ſhe was rebuked and totally banithed 
from his preſence. This affront was highly reſented 
by her brother; and though Octavia endeavoured to 
pacify him by palliating Antony's behaviour, yet he 
reſolved to revenge her cauſe by arms. After the battle 
of Actium and the death of Antony, Octavia, forget- 
ful of her own injuries, took into her houſe all the 
children of her huſband, and treated them with extra- 
ordinary tenderneſs. Marcellus, her ſon by her firſt 
huſband, was married to a niece of Auguſtus, and open- 
ly intended as a ſucceſſor to his uncle. His ſudden 
death plunged all the family into the greateſt grief. 
Virgil, whom Auguſtus patronized, undertook of 
himſelf to pay a melancholy tribute to the memory of 
a young man whom Rome had looked upon as her 
future father and patron. He was deſired to repeat 
his compoſition in the preſence of the emperor and 
his filter. Octavia burſt into tears even when the 
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poet began; but when he mentioned Tu Mar:e//1 Octavia, 
This tender and pathetic Oviau 
— au 
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erts, ſhe ſwooned away. 
encomium upon tlie merit and the virtues of young 
Marcellus ſhe liberally rewarded, and Virgil received 
10, 00 ſeſterces, according to ſome L. 78: 2: 6, for 
every one of the verſes. Octavia had two daughters 
by Antony, Antonia Major and Antonia Minor, 
The elder married L. Domitius Ahenobarbus, by 
whom ſhe had Cn. Domitius, who was the father of 
the Emperor Nero by Agrippina the daughter of Ger- 
manicus. Antonia Minor, who was as virtuous and 
as beautiful as her mother, married Druſus the ſon of 
Tiberius, by whom ſhe had Germanicus and Claudius, 
who reigned before Nero. The death of Marcellus 
conſtantly preyed upon the mind of Octavia, who 
died of grief or melancholy, about 11 years before hie 
Chrittian era. Her brother paid great regard to her 
memory, and pronounced her funeral oration himſelf, 
The Roman people alſo ſhowed their regard for her 
virtues, by wiſhing to pay her divine honours.—A 
daughter of the emperor Claudius by Meffalina. She 
was betrothed to Silanus, but by the intrigues of 
Agrippina, ſhe was married to the Emperor Nero 
in the 16th year of her age. She was ſoon aſter di- 
vorced under pretence of barrenneſs ; and the emperor 
married Poppza, who exerciſed her enmity upon 
Octavia by procuring her to be baniſhed into Cam- 
pania. She was afterwards recalled by the people; but 
Poppza, who was determined on her ruin, cauſed her 
again to be baniſhed to an iſland, where the was or- 
dered to kill herſelf by opening her veins. Her head 
was cut off and carried to Poppza. 
OCTAVIANUS, or OcTavivs Cxsar, was ne- 
phew of Julius Cæſar the dictator, being the ſon of 
Accia his filter by Octavius a ſenator, and afterwards 
became the ſecond emperor of Rome. He was born 
in the year of the city 691, during the conſulſhip of 
Cicero. His uncle Julius Cæſar adopted him, and 
left him the greateſt part of his fortune. When he 
was but 20 years of age, he was raiſed to the conſul. 
ſhip. His youth and inexperience were ridiculed by 
his enemies ; notwithſtanding which obſtacle, his pru- 
dence and valour raiſed his conſequence. He made war 
againſt his opponents on pretence of avengirg the 
aſſaſſination of his uncle. He engaged in five civil 
wars with great ſucceſs, viz. The wars of Mutina, 
Peruſia, Philippi, Sicily, and Actium: the firſt and 
laſt of which were againſt M. Antony: the ſecond 


againſt L. Antony brother of the triumvir; the third 


was againſt Brutus and Caſſius; and the fourth 
againlt Sext. Pompey, ſon of Pompey the Great. He 
united his forces with Antony's at the battle of Phi- 
lippi; and had he not been ſupported by the activity 
and bravery of his colleague, he would doubtleſs have 
been totally ruined in that engagement. Ia bis tri- 
umvirate with Antony and Lepidus, he obtained the 
weltern parts of the Roman empire; and, like his other 
colleagues, more firmly to eſtabliſh his power, he pro- 
ſcribed his enemies and cut them off. The triumvirate 
laſted for 10 years, He had given his ſſter Octavia in 
marriage to Antony, to make their alliance more laſting; 
but when Cleopatra had charmed this unſortunate man, 
Octavia was repudiated. Auguſtus immediately took 
up arms to avenge the wrongs of his ſiſter; but perhaps 

| more 
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pendence, Both parties met at Actium to decide 
the fate of Rome. Antony was ſupported by all the 
| power of the eaſt, and Auguſtus by Italy. Cleopa- 
tra ed from the battle with 60 ſhips, and her flight 
ruined the intereſt of Antony, who followed her into 
Egypt. The conqueror ſoon after went into Egypt, he 
likewiſebeſieged Alexandria, and honoured with a mag- 
. nificent ſuneral his unfortunate colleague and the cele- 
brated queen, whom the fear ot being led in the victor's 
triumph at Rome had driven to commit ſuicide. Af. 
ter he had eſtabliſhed peace all over the world, he ſhut 
the gates of the the temple of Janus, A. U. C. 753 .He 
was twice determined to lay down the ſupreme power 
immediately after the victory obtained over Antony, 
and on account of his ill health; but his two faithſul 
friends Mecznas and Agrippa diſſuaded him, and 
contended, that if he did he would leave it to be the 
prey of the moſt powerful, and expoſe himſelf to the 
greateſt dangers. He died at Nola in the 76th year 
of his age, after he had held the ſovereign power for 
57 years, —He was an active emperor, and conſulted 
the good of the Romans with the greateſt anxiety and 
care. He vilited all the provinces except Africa and 
Sardinia, and his conſummate prudence and experi- 
ence occaſioned many ſalutary laws. He is, however, 
accuſed of licentiouſneſs and adultery ; but the good- 
neſs of his heart, the fidelity of his friendſhip, and the 
many good qualities which the poets whom he patro- 
nized have perhaps truly celebrated, made ſome, 
though in the eye of ſtrict religion and true morali- 
ty but little, amends for his natural foibles. He was 
ambitious of being eſteemed handſome ; and as he was 
publicly reported to be the ſon of Apollo according 
to his mother's declaration, he wiſhed his flatterers 
to repreſent him with the figure and attributes of that 
od. Like Apollo, his eyes were clear, and he af- 
Red to have it thought that they poſſeſled ſome di- 
vine irradiation, and was well pleaſed if, when he fix- 
ed his eyes upon any body, they held down their eyes 
as it overcome by the glaring brightneſs of the ſun. 
He diſtinguiſhed himſelf by his learning; he was a 
complete maſter of the Greek language, and wrote 
ſome tragedies, beſides memoirs of his life and other 
works, which are now loſt. He married four times ; 
but he was unhappy in all theſe connections; and his 
only daughter Julia diſgraced herſelf and her father 
by the debauchery and licentiouſneſs of her manners. 
He recommended at his death his adopted ſon Tibe- 
rius as his ſucceſſor. He left his fortune partly to 
him and to Druſus, and made donations to the army 
and Roman people. The title of Auguſtus was 
conferred upou him by the ſenate after the battle of 
Actium ard the final deſtruction of the Roman re- 
public. The title continued afterwards, being given 
to his ſucceſſors in the empire. Virgil is faid to have 
written his Eueid at the deſire of Auguſtus, whom 
he repreſents under the amiable and perfect character 
of Areas. The name of Octavius was very com- 
mon at Rome; it was the name of a variety of men 
ot very conſiderable rank. 
OCTOBER, in chronology, the eighth month of 
Romulus's year, which the name implies ; but teath 
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Oo ꝗavianus more eagerly to remove a man whoſe power and ex- 
October. iſtence kept him in continual fear and conſtant de- 


ocz 
in the kalendar of Numa, Julius Cæſar, &e. The 
ſenate gave this month the name Fauſlinus, in compli- 


ment to Fauſtina, the wife of the emperor Antoniuus; "Ma, 


Commodus would have it called [zvitus; and Domi- 
tian named it Domi:tanvs ; but in ſpite of all theſe at- 
tempts it ſtill retains its original name. 
was ſacred to Mars, and under his protection. 

Oc rob Equus, a horſe annually ſacrificed to Mars 
in the month of October, either becauſe the horſe is 
a warlike animal, or to puniſh him for the taking of 
Troy. A race was run with chariots, drawn by two 
horſes, previous to the ſacrifices, and he that ran quick- 
eſt was adjudged to be the victim. 

OCTOSTYLE, in the ancient architecture, is the 
face of an edifice adorned with eight columns. 

OCULUS, the Ev, in anatomy. See there, n“ 142. 

Ocotus Bali, in natural hiſtory, one of the ſemi- 
pellucid gems of a greyiſh white colour, variegated 
with yellow and with a black central nucleus: it 
is of a roundiſh form, and its variegations very beau- 
titully repreſent the pupil and iris of the eye; whence 


the name. 


Ocurus Mundi, or Lapis Mutabilis, See Hypzo- 


PHANES. - | 

Ocutus Cati. See AsTER1A, 

OCYMOPHYLLON, in botany : a name given 
by Buxbaum to a new genus of plants, the characters 
of which are theſe: The flower is of the ſtamineous 
kind, having no petals; this ſtands upon the embryo 
fruit, which afterwards becomes an oblong quadrangu- 
lar ſced-veſlel, divided into four cells, and 3 


roundiſh and very ſmall ſeeds; its leaves are like thoſe 


of the common ocymum or baſil, whence its name; and 
its place of growth is in damp marſhes. Boccone has 
deſcribed it under the improper name of glaux, calling 
it the great, green-flowered, marſh glaux. 

OCYNUM, Bas1L ; a genus of the gymnoſpermia 


order, belonging to the didynamia claſs of plants; and 


in the natural method ranking under the 42d order, Ver- 
ticillate. The upper lip of the calyx is orbiculated, 
the interior one quadrifid; the corolla is reſupinated, 
with one lip quadrifid, the other undivided ; the ex- 
terior filament ſends out a reflected proceſs at the baſe. 
There are eight ſpecies, all of them natives of warm 
climates, riſing from fix inches to two feet in height, 
and have a ſtrong aromatic ſmell, reſembling that of 
cloves, One of the ſpecies is uſed in the as; Py par- 
ticularly by tte French cooks, who make great uſe of 
it in their ſoups and ſauces. This riſes about ten 
inches high, ſending out branches by pairs oppoſite, 
from the bottom; the ſtalks and branches are four- 
cornered ; the leaves are oval, ſpear-ſhaped, ending in 
acute points, and are indented on their edges; the 
whole plant is hairy, and has a ſtrong ſcent of cloves 
too powerful for moſt perſons, but to ſome it is very 
agreeable. Theſe plants are propagated by ſeeds, and 
will thrive in this country in the open air, and will even 

ripen their ſeeds if placed in a ſtove or airy glaſs-caſe. 
OCZAKOW, or Oczaxorr, a Town of Turkey in 
Europe, and capital of Sangiack of the ſame name, 
inhabited by Tartars. During a late war, here was a 
Turkith gariſon of 20,000 men. However, it was ta- 
ken by the Ruſſians in 1737, and all thoſe that reſiſted 
were put to the ſword. The Ruſſians * loſt 
| 18,000 
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Equus 


akow, 
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This month 


O da- Bachi. liged to retire, after the loſs of 20,000, 
—— Ruſhans withdrew their garriſon, and demolithed the 
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ſame year with 70,000 men to retake it; but were ob- 
In 1738, the 


fortifications. It is ſeated on the river Bog, to the 
welt of the Nieper, or rather where they both unite 
and fall into the Black Sea. It is 42 miles ſouth-weſt 
of Bialagrod, and 190 north by eaſt of Conſtantinople. 
It has been lately a ſubject of great conteſt between 
the Ruſhans and Turks. 'The affair is freſh in our 
readers memories; but the following more particular 
account of the place, will not, we truſt, be unaccep- 
table to our readers.—lt is called by the Turks Dzain 
Crimenda, is ſeated at the mouth of the Nieper into 
the Black Sea, 120 miles from Bender, to the ſouth- 
eaſt. The river is here above a mile broad. Hi- 
ther the Turkiſh galleys retire which guard the 
mouth of the river, to prevent the Coſſacks from pi- 
rating ugon the Black Sea, Here is no port, but 
| anchorage. It is defended by a caſtle, ſurround- 
ed with walls 25 feet high; thoſe of the town are 
much lower. ere are about 2000 people at Oc- 
zakow. Below the caſtle are two towns or ſuburbs, 
ſituated on the declivity of a hill, which on the other 
ſide has nothing but precipices. To the ſouth of theſe 
towns is another ſmall caſtle, where is ſome artillery 
to prevent veſſels from coming up the river. Here is 
alſo a tower, in which are aiways ſome Turks upon 
the watch to diſcover from afar any of the Coflacks 
at ſea, and give notice of them to the galleys by a ſig- 
nal. The city is inhabited by Tartars though garri- 
ſoned by Turks. E. Long. 30. 50. N. Lat. 46. 50. 

ODA, in the Turkiſh ſeraglio, ſignifies a claſs, or- 
der, or chamber. The grand ſignior's pages are di- 
vided into five claſſes or chambers. The firſt, which 
is the loweſt in dignity, is called the great oda, from 
the greater number of perſons that compoſe it; theſe 
are the juniors, who are taught to read, write, and 
ſpeak the languages. The ſecond is called the idle 
oda, where from the age of 14 or 15 years, till about 
20, they are trained up to arms, and the ſtudy of all 
the polite learning the Turks are acquainted with. The 
third chamber, called Lilar oda, conſiſts of 200 pages, 
which, beſides their other exerciſes, are under the 
command of the kilardgi-bachi, and ſerve in the pan- 
try and fruitery. 'The fourth confiſts only of 24, who 
are under the command of the khazineda-bachi, and 
have charge of the treaſure in the grand ſignior's 
apartment, which they never enter with cloaths that 
have pockets. The fifth is called tar oda or privy- 
chamber; and is compoſed of only 40 pages who attend 
in the prince's chamber. Every night eight of theſe 
pages keep guard in the grand ſignior's bed-chamber 
while he ſleeps: they take care that the light, which 
is conſtantly kept in the room, does not glare in his 
eyes, leſt it ſhould awake him: and if they find him 
diſturbed with troubleſome dreams, they cauſe him to 
be awaked by one of their agas. 

OD. Bacbi, or Oddabaſſi, an officer in the Turkith 
ſoldiery, equivolent to a ſerjeant or corporal among us. 
The common ſoldiers and janizaries, called o/dachis, at- 
ter having ſerved a certain term of years, are always 
preferred and made biquclairs; and of biquelairs in 
time become odobachis, i. e. corporals of companies, 
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oczakow 18,000 men in the aſſault. The Turks returned the 


ODE 
or chiefs of certain diviſions, whoſe number is not fix- 
ed; being ſometimes ten, and ſometimes twenty. 

Their pay is ſix doubles per month; and they are di- 
ſtinguiſhed by a large felt, a foot broad and above a 
foot long, hanging on the back, with two long oſtrich 
feathers, 

ODE, in poetry, a ſong, or compoſition proper to 
be ſung. See Pozrer. 

ODED, a prophet of the Lord, who being at Sa- 
maria, when the Iſraelites, of the ten tribes returned 
from the war, with their king Pekah, together with 
200,000 of the people of Judah captives, he went out 
to meet them, and ſaid, * You have ſeen that the Lord 
God of your fathers was in wrath againſt Judah; he 
has therefore delivered them into your hands, and you 
have flain them inhumanly, ſo that your cruelty has 
aſcended up into heaven; and more than this, you 
would make ſlaves of the children of Judah, who are 
your brethren, and would add this fin to the many 
others you have committed : therefore, hear the coun- 
ſel that I give you; ſend back theſe captives, leſt the 
Lord ſhould pour out his fury upon you.” Oded ha- 
ving done ſpeaking, ſome of the chiefs of Samaria ſe- 
conded him, and by their remonſtrances prevailed with 
the Iſraelites to ſet the captives at liberty (2 Chron. 
xxviii.) See AHAz. 

The enlargement of the captives being obtained, the 
principal men of Samaria took care of them, gave them 
cloaths and food and other neceſſary aſſiſtances. After 
which they furniſhed them with horſes, becauſe the 
greateſt part of them were ſo tired and exhauſted that 
they were not able to walk. Thus they conducted them 
to Jericho, which was in the confines of the land of Ju- 
dah. This is all that is come to our knowledge con- 
cerning the prophet Oded. 

ODENSEE, the capital of the iſle of Funen, a 
place of ſuch high antiquity, that ſome Daniih 
writers derive its foundation and name from Oden, 
the god and hero of the Gothic nations. © Its 
name certainly occurs (ſays Mr Coxe) in the earlieſt 
ages of the Daniſh hiſtory; and it was a town of 
hay note long before Copenhagen exiſted. Odenſce 

ands upon a ſmall river, not navigable, and about 
two miles from the bay of Stegeſtrand. Many of 
the houſes are ancient, bearing dates about the middle 
of the 16th century; but part is newly built: it con- 
tains about 5200 inhabitants, who carry on ſome com- 
merce, exporting chiefly grain and leather; the lat- 
ter is much eſteemed, and its goodneſs is ſuppoſed to 
ariſe from a certain property in the river water, in 
which it is ſoaked for tanning. The Daniſh cavalry 
are ſupplied from thence with the greatelt part of their 
leathern accoutrements. 

* Odenſee is the ſeat of a biſhop, which was founded 
by Harald Blaatand in 980, and is the richeſt in Den- 
mark next to Copenhagen. It has a ſchool, endowed 
by the celebrated Margaret of Valdemar, in which 
a certain number of ſcholars, from fix to 16 years of 
age, are inſtructed gratis: they live and board in the 
town, and each receives a yearly penſion ; ther ſcho- 
larſhips have been alſo founded by private perſons. 
The whole number amounted to 70. There is allo 
a gymnaſium, inſtituted by Chriſtian IV. for the ad- 
miſſion of ſtudents at the age of 16. This ſeminary 
| was 


Ode 


O lenſee. 
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the dialect of the Anglo-Saxons IW, oden or HW. odan, a Odin, 
name given by the ancient Scythians to their ſupreme ——— 


od, and aſſumed, about 70 years before the Chriſt. 


Odenatus was fill ſurther improved by the liberality of Holberg 


M | the Daniſh hittorian, who protected letters with the 
im, 


on (T— 


ſame cal with which he cultivated them. It is now 


greatly ſallen from its former flouriſhing ſtate, con- 
taining, when I paſſed through the town, only eight 
ſtudents. The cathedral is a large old brick building, 
which has nothing remarkable except ſome coſtly mo- 
numents of a private Daniſh family. The church, 
which formerly belonged to the convent of Recolets, 
contains the ſepulchre of Juhn king of Denmark, and 
of his ſon Chriſtian II.“ E. Long, 10, 27. N. Lat. 
28. N 
? ODENATUS, a celebrated prince of Palmyra. 
He very early inured himſelf to bear fatigues, and 
by hunting leopards, and wild beaſts, accuſtomed 
himſelf to the labours of a military life. He was 
a faithful friend to the Romans; and when Aure- 
lim had been taken priſoner by Sapor king of Per- 
fia, Odenatus warmly intereſted himſelf in his cauſe, 
and ſclicited his releaſe, by writing to the conqueror, 
and by ſending him preſents. The king of Perſia 
was offended at this liberty of Odenatus, he tore the 
letter, and ordered the preſents that were offered to 
be thrown intoa river; and in order to puniſh Odenatus, 
who had the impudence, as he called it, to pay homage 
to ſo great a monarch as himſelf, he commanded him 
to appear before him, on pain of being devoted to 
inſtant deſtruction with all his family, it he dared to 
refuſe. Odenatus deſpiſed this haughty ſummons of 
Sapor, and oppoſed force by force. He obtained 
ſome conſiderable advantages over the troops of the 
Perſian king and took his wife priſon r, with a great 
and rich booty. Theſe ſervices were obſerved with 
gratitude by the Romans, and Gallienus, the then 
emperor, named Odenatus as his 8 on the 
throne, and gave the title of Auguſtus to his children 
and to his wife the celebrated Zenobia, Odenatus 
inveſted with new power, reſolved to ſignaliſe himſelf 
more ccnſpicuouſly by conquering the barbarians of 
the north: but his exulting was ot ſhort duration; he 
eriſhed by the dagger of one of his own relations, 
whom he had lightly offended at a domeltic enter- 
tainment. He died at Emeſſa about the 267th year 
of the Chriſtian era. Zenobia ſucceeded to his titles 
and hon urs. | 
ODER, a river of Germany, which has its ſource 
near a town of the ſame name in Sileſia, and on the 
confines of Moravia. It runs north through that 
province, and then into the Marche of Brandenburg 
and Pomerania, where it forms a large lake, afterwards 
falling into the Baltic Sea by three mouths ; between 
which lie the iſlands Uſedom and Wolin. It paſſes by 
ieveral towns; as Ratibor, Oppelen, Breſlau, Glogan, 
and Croffen, in Sileſia; Franctort, Lebus, and Cu- 
{t:in, in Brandenburg; and Gartz, Stetin, Cammin, 
Walhn, Utedom, and Wolgaſt, in Pomerania. 
ODEUM, in Grecian antiquity, a muſic-theatre, 
built by Pericles; the inſide ot which was filled with 
{:ats and ranges cf pillars, and on the outide the 
roof deſcended thelving downwards from a point in the 
centre, with many bendings, in imitatin of the king 


FA . a 3 
of Perſia's pivilion. Here the muſical prizes were 


contended fer; and here allo, accerding to Ariſto- 
hanes, was a triunal, 

ODIN (tee Frea), in mythology, called alſo in 
I 


ian era, by Sigge, a Scythian prince, who conquered 
the northern nations, made great changes in their go- 
vernment, manners, and religion, enjoyed great Re | 
nours, and had even divine honours paid him. Accor- 
ding to the account given of this conqueror by Snorro, 
the ancient hiſtorian of Norway, and his commentator 
Torfzus, Odin was a Scythian, who withdrew himſelf, 
with many others in his train, by flight, from the ven- 
geance of the Romans, under the conduct of Pompey ; 
and having officiated as prieſt in his own country, he 
aſſumed the direction of the religious worthip, as well 
as the civil government, of the nations. which he con- 
quered. Having ſubdued Denmark, Sweden, and Nor- 
way, he retired to Sweden, where he died. There is 
nothing certain in this account ; but it is probable, that 
the god, whoſe prophet or prieſt this Scythian pretend- 
ed to be, was named Odin, and that the ignorance of 
ſucceeding ages contounded the Deity with his prieſt, 
compoſing out of the attributes of the one, and the 
hiſtory of the other, the character of the northern 
conqueror. He deluded the people by his enchant- 
ments and {kill in magie: having cut off the head of 
one Mimer, who in his lifetime was in great-reputa- 
tion for wiſdom, he cauſed it to be embalmed, and 
perſuaded the Scandinavians that he had reftored it to 
the uſe of ſpeech; and he cauſed it to pronounce what- 
ever oracles he wanted. The Icelandic chronicles re- 
preſent Odin as the moſt eloquent and perſuaſive of 
men; they aſcribe to him the introduction of the art 
of poetry among the Scandinavians, and likewiſe the 
invention of the Runic characters. He had alſo the 
addreſs to perſuade his followers, that he could run 
over the world in the twinkling of an eye; that he 
had the direction of the air and tempeſts; that he could 
transform himſelf into all forts of ſhapes, could raiſe 
the dead, could foretel things to come, deprive his 
enemies, by enchantment, of health and vigour, and 
diſcover all the treaſures concealed in the earth. They 
add, that by his tender and melodious airs, he could 
make the plains and mountains open and expand wich 
delight; and that the ghoſts, thus attracted, would 
leave their infernal caverns, and ſtand motionleſs about 
him. Nor was he leſs dreadful and furious in battle; 
changing himſelf into the ſhape of a bear, a wild bull, 
or a don, and amidit ranks of enemies committing the 
moſt horrible devaltation, without receiving any 
wound himſelr. 


Dr Henry gives this account of him: „ Odin is be- Henry 
lieved to have been the name of the one true God pit oft 
among the firſt colonies who came from the eaſt and tain, vol. . 


peopled Germany and Scandinavia, and among their 
poſterity for ſeveral ages. . But at length a mighty 
conqueror, the leader of a new army of adventurers 
from the eaſt, over- run the north of Europe, erected 
a great empire, aſſumed the name of Odin, and claim- 
ed the honours which had been formerly paid to that 
deity. From thenceforward this deified mortal, un- 
der the name of Odin or Wodin, became the chief ob- 
je& of the idolatrous worthip of the Saxons and Danes 
in this iſl,nd, as well as of many other nati ans. Ha- 
ving been a mighty and ſucceſsful warrior, he was be- 
lieved to be the god of war, who gave victory, and 

revived 
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revived courage in the conflict, Having civilized, ia 
ſome meaſure, the countries which he conquered, and 


pe Odio et introduced arts formerly unknown, be was alſo wor- 


Atia. 
——ů— — 


ſhipped as tlie god of arts aad artiſts. In a word to 
this Odin his deluded worthippers impiouſly a cribed 
all the attributes which belong only to the true God; 
to him, they built magnificent temples, offered many 
ſacrifices, and conſecrated the fourth day of the week. 
which is fill called by his name in England and in 
all the other countries where he was formerly worlhip- 
ped. Notwithſtanding all this, the founders of all the 
kingdoms of the Anglo-Saxon heptarchy pretended to 
be deſcended from Wodin, and ſome of them at the 
diltancc only of a few generations.“ 

Ob's Hire. We have this account of it in Gough's 
Cambden, In Evie pariſh, in the Orkneys, near the ſea 
are ſome rocks. which frequently in the night appear on 
fire: and the church of St Michael there was often ſeen 
full ot lights, called fires ſent by Odin to guard their 
tombs, but now ceaſed. This miy be a meteor, or 
ſome inflammable matcer on the cliffs, as at Char- 
mouth, Doriet.” 

ODINUS, a celebrated hero of antiquity, who 
flouriſhed about 70 years before the Chriſtian era, in 
the northern parts of ancient Germany, or in the mo- 
dern kingdom of Denmark. He was at the ſame time 
2a prieſt, a foldier, a poet, a monarch, and a victor, 
He impoſed upon the credulity of his ſuperſtitious 
countrymen, and made them believe that he could 
raiſe the dead, and that he was acquainted with futu- 
rity, When he had extended his power, and increaſed 
his fame by conquelt and by artifice, he determined to 
die in a different way from other men. He aſſæmbled 
his friends, and with the ſharp point of a lance he made 
in his body nine different wounds in the torm of a circle; 
and when expiring he declared that he was going to 
Scythia, where he would become an immortal god. 
He added, that he would prepare bliſs and felicity tor 
thoſe of his country who lived a virtuous life, who 


fought with bravery, and who died like heroes in the 


field of battle. Theſe injunctions had the wiſhed for 
effect; his countrymen ſuperſtitiouſly believed him, 
and conſtantly recommended themſelves to his protec- 
tion when they engaged in battle ; and they entreated 
him to receive the ſouls of ſuch as fell in war. 

De Opto et Atia. See Falſe [meriSOnmeEnT. 

The writ d- odio et atia was anciently uſed to be di- 
rected to the ſheriff, commanding him to inquire whe- 
ther a priſoner charged with murder was committed 
upon juſt cauſe of ſuſpicion, or merely propter odium et 
atiam, for hatred and ill will; and if upon the inqui- 
ſition due cauſe of ſaſpicion did not then appear, then 
there iſſued another writ for the ſheriff to admit him 
to bail. This writ, according to Bracton, ought not 
to be denied to any man: it being expreſsly ordered 
to be made out gratis, without any demial, by magna 
charta, e. 26, and ſtatute Weſtm. 2. 13 Edw. I. c. 19. 
but the ſtatute of Gloceſter, 6 Edw. I. c. 9. reſtrain- 
ed it in the caſe of killing by miſad venture or ſelt- de- 
fence, and the ſtatute 28 Edw. III. c. 9. aboliſhed it 
in all caſes whatſoever : but as the ſtat. 42 Ed. III. c. 1. 
repealed all ſtatutes then in being, contrary to the 
great charter, Sir Edward Coke is of opinion that the 
writ de odio et atia was thereby revived. See H 
Corpus. 

Vor. XIII. 
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ODO (St), ſecond abbot of Clugni in France was 


illuſtrious for learning and piety in the 1oth century. 
The lanclity of his lite contributed greatly to enlarge 
the congregation of Clugni; and he was ſo eſteeme1, 
that popes, bithops, and ſecular princes, uſually choſe 
him the arbiter ot their diſputes, He died about the 
year 942, and his works are printed in the Biblictheguz 
ot Clugni. 

0-0 Cantianus, ſo called as being a native of Kent 
in England, was a Benedictine monk in the 12th cen- 
tury, in which order his learning and eloquence raiſed 
him to the dignity of prior and abbot. Archbiſhop 
Becket was his friend: and iis panegytic was made bv 
John of Saliſbury. He compoſed Commentaries on 
the Pentateuch, and the ſecond book of Kings ; Moral 
Reflections on the Pſalms ; treatiſes intitled, De aner- 
Philiſtim ; De meritus Ecelefiafticis ; De vitiis ci virtutibus 
Anima, &c. 5 

ODOACER, according to Ennodius, was meanly 
born, and only a private man in the guards of the 
emperor Auguſtulus, when (A. D. 476, under the con- 
ſuithip of Patilicus and Armatus) the barb:rians choſe 
him tor the leader. Ihe barbarians thought, as they 
often defended Italy, they had a right at leaſt to par: 
of it: but upcn demanding it. they were refuſcd, and 
the conſequence was a revolt. Odoacer is ſaid to 
have been a man of uncommon parts, capable alike 
of commanding an army or governing a ſtat:. Ha- 
ving left his own country when he was very young 
to ſerve in Italy, as he was of a ſtature remarkab'y 
tall, he was admitted among the emperor's guards, 
and continued in that ſtation till the above year: 
when, puiting himſelt at the head of the barbarians 
in tie Roman pay, who, though of different nations, 
had unanimouſly choſen him for their leader, he march- 
ed againſt Oreſtes, and his fon Auguſtulus, who 
{till retuſed to ſhare any of the lands in Italy. The 
Romans were inferior both in numbers and valour, 
and were eaſily conquered : Oreltes was ordered to 
be ſlain ; but the emperor Auguſtulus was ſpared, and, 
though {tripped of his dignity, was treated with hu- 
manity, and allowed a liberal ſum for his own ſup- 
port and for that of his relations. Odoacer, was pro- 
claimed king of Italy; but aſſumed neither the purple 
nor any other mark of imperial conſequence. He 
was afterwards defeated and flaig by Theodoric the 
Oſtrogoth. See OsTrO0GOTH, 

ODONTALGIA, the Toorracs. 
CINE, n“ 210 and 411. 

ODONTOIDE, in anatomy, an appellation given 
to the proceſs of the ſecond vertebra ot the neck, trom 
its retemblance to a tooth. 

ODOROUS, or Opoz1rtrovs, appellations given 
to whatever ſmells ſtrongly, whether they be fetid or 


See Mepi- 


agreeable; but chiefly to things whoſe ſmell is briik 


and pleaſant. 

ODYSSEY, the name of an epic poem compoſed 
by Homer, which, when compared with the Iliad, 
exhibits its author as the ſetting ſun, whoſe gran- 
deur remains without the heat of his meridean beams 

The poer's deſign in the Odyſſey was to paint the 
miſeries of a kingdom in the abſence of its ſupreme 
governor, and the evil conſequences reſulting from a 
diſregard of law, and of that ſubordination without 
which ſociety cannot exiſt. With this view he ſets 

A a beioꝛe 


Odyſſey * 


Oedema. 


+ Blair's 
Ledatures, 


ſing pictures of ancient manners. 
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before his countrymen the adventures of a prince who 
had been obliged to forſake his native country, and 
to head an army of his ſubjects in a foreign expedi- 
tion; and he artfully contrives, without interruptin 
the narrative, to make the reader acquainted wi 
the ſtate of the country in the abſence of its ſovereign. 
The chief having gloriouſly finiſhed the enterpriſe in 
which he was engaged, was returning with his army ; 
but in ſpite of all his eagerneſs to be at home, he 
was detained on the way by tempeſts for ſeveral years, 
and caſt upon ſeveral countries —_— from each 
other in manners and in government. In theſe dan- 
gers his companions, not ſtrictly obeying his orders, 
periſh through their own fault. In the mean time 
the grandees of his country abuſe the freedom which 
his abſence gave them; conſume his eſtate ; conſpire 
to deſtroy his ſon; endeavour to compel his queen to 
accept one of them for her huſband; and indulge 
themſelves in every ſpecies of violence, from a per- 
ſuaſion that he would never return. In this they were 
diſappointed. He returns; and diſcovering himſelf 
only to his ſon and ſome others who had maintained 
their allegiance, he is an eye-witneſs of the inſolence 
of his enemies, puniſhes them according to their de- 
ſerts, and reſtores to his ifland that tranquillity and 
repoſe to which it had been a ſtranger during the 
many years of his abſence. 

Such is the fable of the Odyſſey, in which there 
is no opportunity of ditplaying that vigour and ſub- 
limity which characteriſe the Ihad.. © It deſcends 
from the dignity of gods and heroes t, and warlike 
atchievements; but in recompence we have more plea- 
Inſtead of that fe- 
rocity which reigns in the other poem, this preſents us 
with the moſt amiable images of hoſpitality and hu- 
manity ; entertains us with many a wonderful adven- 
ture; and inſtructs us by ſuch a conſtant vein of mo- 
rality and virtue which runs through the poem,” 
ſometimes in precepts, and always in the conduct of 
the hero, that we ſhould not wonder if Greece, which 
gave the appellation of wiſe to men who uttered ſingle 
lentences of truth, had given to Homer the title of 
the father of virtue, for introducing into his work ſuch 
a number of moral maxims. As a poem, however, 
the Odyſſey has its faults. The laſt twelve books are 
tedious and languid ; and we are diſappointed by the 
calm behaviour of Penelope upon the diſcovery of her 
long loſt huſband. 

GECONOMICS, the art of managing the affairs 
of a family or community ; and hence the perſon who 
takes care of the revenues and other affairs of churches, 
monaſteries, aud the like, is termed economus. 

OECONOMY, denotes the prudent conduct, or diſ- 
creet and trugal management, whether of a man's own 
eſtate or that of another. 

Animal Ozcoxonr, comprehends the various opera- 
tions of nature in the generation, nutrition, and pre- 


see Gene- ſervation of animals F. The doctrine of the animal 
ration, Nu economy is nearly connected with phyſiology, which 
trition, &c. explains the ſeveral parts of the human body, their 


ſtructure, uſe, & Sce AN ATOMYW and MEDiciNe. 
OECUMENICAL, ſignifies the ſame with general 

or univerſal ; as ecumenical council, biſhop, &c. 
OEDEMA, or Pal: cmaTtic Tumour, in medi- 

cine aud ſurgery, a ſort of tumour attended with pale. 
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neſs and cold, yielding little reſiſtance, retaining the 


print of the finger when preſſed with it, and accompa- 
nied with little or no pain. 

This tumour obtains no certain ſituation in any par- 
ticular part of the body, ſince the head, eye lids, 
hands, and ſometimes part, ſometimes the whole body, 
is afli ted with it. When the laſt mentioned is the 
caſe, the patient is ſaid to be troubled with a cachexy, 
leucophlegmatia, or dropſy. But if any particular 
part is more ſubje& to this diſorder than another, it 
is certainly the feet, which are at that time called 
eue led or edematous feet. 

OEDERA, in botany: A genns of the polygamia 
ſegregata order, belonging to the ſyngeneſia claſs of 
plants. The calyces are mnltiflorous : the corollets 
tubular, hermaphrodite, and one or two feminine ones 
ligulate ; the receptacle is chaffy ; the pappus with nu- 
merous chaff. | 

OEDIPUS, the unfortunate king of Thebes, whoſe 
hiſtory is partly fabulous, flouriſhed about 1266 B. C. 
It is faid he was given by his father to a ſhepherd, 
who was ordered to put him to death, in order to 
prevent the misfortunes with which he was threatened 
by an oracle. But the ſhepherd, being unwilling to 
kill him with his own hands, tied him by the feet 
to a tree, that he might be devoured by wild beaſts. 
The infant was however found in this ſituation by 
another ſhepherd named Phorbas, who carried him to 
Polybus king of Corinth; where the queen, having 
no children, educated him with as much care as if he 
had been her own ſon. When he was grown up, he 
was informed that he was not the ſon ot Polybus: on 
which, by order of the oracle, he went to feek for 
his father in Phocis ; but ſcarce was he arrived in that 
country, when he met his father on the road, and 
killed him without knowing him. A ſhort time after, 
having delivered the country from the monſter called 
the SY mx, he married Jocaſta, without knowing that 
the was his mother, and had four children by her; but 
afterwards, being informed of his inceſt, he quitted the 
throne, and, thinking himſelf unworthy of the light, 
put out his eyes. Eteocles and Polynices, who were 
celebrated amongſt the Greeks, were born of this in- 
ceſt1ou< marriage. . 

OEGWA, a town on the gold coaſt of Africa, 
ſtanding, according to Artus, on the brow of an emi- 


nencee, railing itſelf by a gentle aſcent to a conſiderable 


height, and defended by rocks, againſt which the waves 


beat with the utmoſt violence, the noiſe of which is 


heard at a great diſtance. 

Barbot affirms, that Oegwa contains above 500 
houſes, disjoined by narrow crooked ſtreets ; and that 
from the ſca it has the appearance of an amphitheatre. 
Des March us reduces the number of houſes to 200, 
in the centre of which {tands a large ſquare building, 
the repoſitory of their gold-duſt and other commo- 
dities. The houſes are built of earth and clay, but 
convenient, and well furniſhed: with chairs, ſtools, 
mats, carpets, earthen pots, and even looking-glaſles, 
which laſt they purchaſe from the Europeans. No 
part of the coaſt is better provided with all kinds of 
eatables, which are ſent in from the adjacent cantons, 
and ſold in public markets. Every thing is bought 


and fold wich guld-duft, which is the ſtandard of all 
other commodities, and brought hither in great 8 
ce 


Oeder. 


Oegyz, 
2 


Oenauthe. and Mandingo. 
—— quantity determined by nice ſcales, made in the coun- 
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ocland dance from all quarters of Fetn, Abrambo, Aſſiento, 
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The gold is fold by weight, and the 


try before it was frequented by the Europeans: a 
proof that thoſe negroes are not wholly ignorant of 
the mer: refined principles of mechanics. Next to 
gold, the chief commerce of the place conſiſts in 
the ſale of fiſh, of which they catch prodigious quan- 
tities on the coaſt. Although the natives are brave 
and warlike, yet in time of peace no people are more 
indufirious, their whole time being employed in catch- 
ing fiſh or cultivating the fruits of the earth. They 
are extremely expert in throwing the line, and fiſhing 
by the hook; nor is their intrepidity in eee 
the elements, and purſuing their employments in al 
kinds of weather, leſs aſtoniſhing. Every day in the 
week, except Wedneſday, which is ſacred to the 
Fetiche, they employ in their ſeveral occupations, and 
no ſeaſon of the year is exempted trom fiſhing. Their 
canoes weather ſtorms which would endanger the 
largeſt ſhipping ; and the negroes have the dexterity 
of making their advantage of thoſe ſeaſons, which 
oblige others to diſcontinue their labours, by throw- 
ing their lines with the ſame ſucceſs in tempeſtuous 
as in calm weather. 

OELAND, an iſland of Sweden, ſeated on the 
Baltic ſea, betwen the continent of Gothland and the 
iſle of Gothland. It lies between 56 and 579 of north 
latitude, and between 17* and 18 of ealt longitude. 
It is about 60 miles in length, and 15 in breadth; 
having a wholeſome air, and a fertile ſoil, with riſing 
hills, and ieveral caſtles. It has no town of any great 
note. 

OENANTHE, warzx DRor wor: A genus of 
the digynia order, belonging to the pentandria claſs 
of plants; and in the natural method ranking under 
the 45th order, Umbellate. The florets are difform ; 
thoſe of the diſc ſeſſile and barren ; the fruit crowned 
with the calyx, There are five ſpecies; of which 
the moſt remarkable are the crocate or hemlock drop- 
wort, growing frequently on the banks of ditches, ri- 
vers, and lakes in many parts of Britain. The root 
and leaves of this plant are - a —_ poiſon ; ſeveral 
perſons have periſhed by eating it through miſtake, 
either for water-parſnips or for celery, which laſt it 
reſembles pretty much in its leaves. So exceedingly 
deleterious is this plant, that Mr Lightfoot tells us 
he has heard the late Mr Chriſtopher d' Ehret, the 
celebrated botanic painter, ſay, that while he was 
drawing it, the ſmell or effluvia only rendered him ſo 
giddy, that he was ſeveral times obliged to quit the 
room and walk out in the freſh air to recover himſelf; 
but recollecting at laſt what might be the probable 
cauſe of his repeated illneſs, he opened the door and 
windows of the room, and the free air then enabled 
him to finiſh his work without any more returns of 
the giddineſs. Mr Lightfoot informs us, that he 
has given a ſpoonful of the juice of this plant to a 
dog, but without any other effect than that of making 
him very ſick and ſtupid In about an hour he re- 
covered; and our author has ſeen a goat eat it with im- 
punity. To ſuch of the human ſpecies as have unfor- 
tunately eat any part of this plant, a vomit is the moſt 
approved remedy. | 
Lobel calls this vegetable enanthe aquatica cicute fa- 
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cie. It grows in great plenty all over Pembrokeſhire, 
and is called by the inhabitans five fingered rost: it 
is much uſed by them in cataplaſms for the felon or 
worlt kind of whitlow. They eat ſome parts of it, but 
carefully avoid the roots or ſtalk. Theſe indeed are 
of a molt pernicious nature, and never fail to prove 
inſtantly fatal, unleſs a proper remedy is applied. The 
tollowing inſtance, in addition to what has been ſaid, 
of the effects of this plant on man, is given in the 
Gentleman's Magazine for July 1747. 

Three French priſoners being in the fields near the 
town of Pembroke, dug up a large quantity ol a plant 
with its roots (which they took to be wild celery) to 
eat with their bread and butter for dinner. After 
waſhing it, while yet in the field, they all three eat, 
or rather only taſted, of the roots. 

As they were entering the town, one of them was 
ſeized with convulſions. The other two ran and ſent 
a ſurgeon, who endeavoured firſt to blecd, and then 
vomit him ; but in vain, and he died preſently. 

Ignorant of the cauſe of their comrade's death, 
and of their own danger, they gave of theſe roots 
to eight other priſoners, who all eat ſome of them with 
their dinner. 

A few minutes after, the twowho gathered the plants 
were ſeized in the ſame manner as the firſt : of which 
one died: The other was bled, and an emetic with 
great difficulty forced down, on account of his jaws be- 
ing ſet. This operating, he recovered ; was ſome time 
much affected with a dizzineſs in his head, though not 
ſick, or in the leaſt diſordered in his ſtomach. The o- 
ther eight, being bled and vomited immediately, were 
ſoon well. 

This vegetable is ſo extremely like celery, and there- 
fore, as in the above caſe, ſo apt to be miſtaken for it, 
that it cannot be enough guarded againſt by all who have 
a proper regard for themſelves. In the plate (See Plate 
CCCXLVIII.), X is the ſhape of the root. a, The 
part cut ot from the ſtalk. 4, A branch taken from 
the bottom of the ſtalk, where the leaves are largeſt, c, 
A top branch with the umbels of flowers. d, An an- 
terior view of the flower in its natural ſize. e, A poſ- 
terior view of the (ame. / The anterior appearance of 
the flower through a microſcope. g, The poſterior 
view of the fame. , A view of the rudiments of the 
fruit after the decay of the flower. , The ſame mag- 
nified. A * The ſhape of a leaf of celery. B, A leaf 
of parſley. Theſe two are printed, to prevent any 
unhappy miltakein eating the poiſonous plant inſtead of 

either. We have added to the figures of this dangerous 
plant theſe leaves of celery and parſley, which, as we 
have ſaid, it greatly reſembles, in order to ſhow our 
readers how careful they ought to be in caſe of an ac- 
cident becauſe of this ſimilarity. 

OEN RE, in botany, a ſpecies of iris. See Irs. 

OENOPTA, in Grecian antiquity, a kind of 
cenſors at Athens, who regulated entertaiaments, 
and took care that none drank too much nor too 
little. | 

OENOS, in ornithology, the name uſed by authors 
ſor the ſtock dove, or wood-pigeon, called alſo by 
ſome vinago, ſomewhat larger than the common pigeon, 
but of the ſame ſhape and general colour. 
is of a fine changeable hue, as differently oppoſed to 
the light ; and its breaſt, N and wings, are ot 
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Its legs are red, and feathered 
a little below the joint. 


CLENOTHERA, TrEE-PrImrOsSEt: A us of 
the monogynia order, belonging to the octandria claſs 
of plants: and in the natural method ranking under 
the 17th order, Calycanthyme. The calyx is quadri- 
fid ; the peta's four; the capſule cylindric beneath ; 
the ſeeds naked. There are ſeven ſpecies ; the molt 
remarkable of which are, 

1. The Biennes, or common biennial tree-primroſe, 
It hath a long, thick, deeply-ſtriking root: crowned 
with many large, oval, ſpear-ſhaped, plane, ſpreading 
leaves ; upright, thick, firm, rough, hairy ſtems, riſing 
three or tour ſeet high; garniſhed with long, narrow, 
lanceolate, cloſe-ſitting leaves, irregularly ; and at all 
the axil'as, from the middle upwards, large bright 
yellow flowers. 

2. Octovalvis, or octovalved, ſmooth, biennial tree- 
primroſe, hath upright, firm, ſomewhat hairy ſtems, 
riſing a yard high; oblong, ſpear-ſhaped, pointed, 
plane, ſmooth leaves ; and at the axillas large bright- 
yellow flowers. | | 

3 The fruticoſo, or ſhrubby, narrow-leaved, peren- 
nial tree primroſe, hath long thick roots ; upright 
under-{hrubby like red ſtems, two or three feet high ; 
ſpear. ſhaped, lightly-indented leaves; and at the axil- 
las pedunculated cluſters of yellow flowers, ſucceeded 
by pedicellated, acute-angled capſules. 

4. The pumila, or low perennial tree-primroſe, hath 

fibrous roots, crowned with many oval, ſpear ſhaped, 
_ clole-fitting leaves; flender herbaceous ſtems from 10 
to 12 inches long; garniſhed with ſpear ſt.aped, blunt, 
ſmooth leaves, having very ſhort foot (talks ; and at the 
axillas ſmalliſh bright yellow flowers, ſucceeded by 
acute-argled capſules. 

All theſe plants flower very profuſely in June and 
July, coming out almoſt half the length of the (talks 
from the axilas; and as the ſtalk advances in ature 
new flowers are produced, ſucceeding thoſe below; in 
which order the plants continue flowering from about 
midſummer till October : each flower is moderately 
large and conſpicuous, conſiſting of tour plane petals, 
which with the calyx forms a very long tube below, 
and ſpreading above, generally expand moſt towards 
the evening; and are ſucceeded by plenty of ſeed in 
autumn for propagation. 

Iheſe plants are exotics from America; but are all 
very hardy, proſper in any common ſoil and ſituation, 
and have been long in the Engliſh gardens eſpecially 
the three firſt ſorts; but the anothera biennis, is the 
molt commonly known. 

The firſt and ſecond ſpecies are biennial, and the 
third and fourth are perennial in root. 

Thcy are proper to be employed as plants of orna- 
ment for embelliſhing the pleature-garden ; they may 
be placed anywhere, and will effet a very agreeable 
variety three or four months with their plentiful blow 
cf flowers. | 

The biennial kinds muſt be raifed annually from 
ſ-ed, for they totally periſh after they have flowered. 
Lut the perennials, once raiſed, continue for years by 
the root. 

The propagation ef all ſorts is by ſeed, and the 
Terennial alſo by parting the roots, 
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Ocnothera, a fine purpliſh hue, or red wine colour, from whence 
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OENOTRIA, an ancient name of Italy; ſo called 
ſr: m the Oenstri, (Virgil) ; iohabiting between Pre- 
ſtum and Tarentum, (Ovid). Originally Arcadians, 
(Dionyſus Harlicarnaſſæus . who came under the con- 
duct oſ Oenotrus ſon of Lycaon, 17 generations be- 
fore the war of Troy, or 459 years, at 27 years each 
generation, and gave name to the people. Cato de- 
rives the name from Oeno!rus, king of the Sabines and 
Etruſcans; but Varro from Oenetrur king of the La. 
tins; and Servius {rom the Greek name tor wine, for 
which Italy was famous 3 of which opinion is Strabo. 

- QOENOTRIDES (Strabo, Pliny) two ſmall iſlands 
in the Tuſcan ſea, over-again{t Velia, a town of Lu- 
cania, called Pontia and Iſcia; now Penza and 1/c5ta 
on the coaſt of the Principato Citra, or to the weſt of 
Naples. So called from the Oenotri, an ancient people 
of Italy. 

OESEL, an iſland of the Baltic ſea, at the en- 
trance of the gulf of Livonia, It is about 70 miles 
in length, and 50 in breadth, and contains 10 pariſhes. 
It is defended by the fortreſſes of Airenſburg and 
Sonneburg. It lies between 22* and 24* of eaſt longi- 
tude, and between 58 and 59® of north latitude. 

OESOPHAGUS, in anatomy, the Gut, or Gul- 
let, is a membranaceous canal, reaching from the fau- 


ces to the ſtomach, and conveying into it the food ta- 


ken in at the mouth. See AnaTony, n* 92. 

OESTRUS, in zoology, a genus of inſects be- 
longing to the order of diptera. It has no mouth; 
but three punctures, without trunk ur beak : Antennz 
taper, proceeding from a lenticular joint. There are 
five ſpecies. 


1. Bovis, the breeze or gad. Thorax ; yellow, 


with a black tranſverſe line between the wings: Ab- 
domen tawny, with fine black tranſverſe lines; laſt 
ſegment black: Wings white, with a brown tranſ- 
verſe line, and three brown ſpots. Size of the large 
blue fly. Depoſits its eggs under the ſkin on the 
backs of oxen, where the maggots are nouriſhed the 
whole winter till the month of June; and plague the 
cattle ſo. all the ſummer, that they are obliged to fly 


for refuge into the water, and dare not quit it the 


whole day. F 

2. The hemorrhoida'is.—Body long, black, covered 
with tawny hair; middle of the > eo leis hairy; 
wings immaculate ; antenne very ſhort : Length halt 
an inch. Depoſits its eggs in the rectum of horſes, 
and occaſions great torment. See BoTTs. 

3. Ovis, the grey fly.—Spotted with black; front 
pale-yellow ; legs browniſh ; wings with ſhort black 
veins : length half an inch. — in the the frontal 
ſinus of ſneep; where the maggots, hatched from the 
eggs, lodge the whole winter, vellicating the internal 
membranes, and often bringing on death. 

5. The naſa in. — Body black; but the head thorax, 
and abdomen, covered with pale red hair, except che 
firſt ſegment of the latter, which is covered with white 
hair; che wings immaculate. Breeds in the fauces of 
horſes, entering by their noſe. ; 

5. Thetarandi.—Thorax yellow; with a black line 
between the wings, which are immaculate : Abdomen 
tawny, laſt ſegment black. Isfeit the back of the 
rein deer, ſo as greatly to retard the breed. The 
rein- deer of Lapland are obliged every year to fly to 
the Alpine mountains, to eſcape the purſuit of mo 
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Oeſtrus. inſects: yet > ſourch part of their number periſh by 
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them at two years old; the reſt are emaciated, and 
have their ſkins ſpoiled. It is one of the moſt curious 

enera of inſets. They are diſtinguiſhed into ſeveral 
f cies, by reaſon of the different places wherein 
hay depoſit their eggs. Some, inſtructed by nature 
that their eggs cannot be hatched but under the 
ſkins of living creatures, ſuch as bulls, cows, rein-deer, 
ſtags, and camels, fix upon them at the inſtant of lay- 
ing their eggs. From the hinder part of their body 
des a whimble of wonderful ſtructure. It is a ſcaly 
cylinder, compoſed of four tubes, which draw out 
like the pieces of a ſpying-g!aſs; the Jaſt is armed with 
three hooks, and is the gimblet with which the ceſtri 
bore through the tough hides of horned cattle. 'The 
animal ſeems to experience no pain from the puncture, 
unleſs the inſet, plunging too deep, attacks ſome 
nervous fibre; in which caſe, the beaſt runs about, 
and becomes furious. The eggs being hatched, the 
grub feeds on the matter of the wound. The place 
of its abode forms upon the body of the quadrupeds 
a bunch ſometimes above an inch high. When full- 
grown, the larva breaks through the tumor, and ſlides 
down to the ground ; for doing which it takes the 
cool of the morning, that it may neither be over- 
powered by the heat of the day, nor chilled by the 
cold of the night: it then digs itſelf a burrow, into 
which it retires. Its {kin grows hard, and turns to a 
very ſolid ſhell, There it is transformed'to a chryſalis, 
and afterwards to a winged inſet, Nature has pro- 
vided for every exigence . the ſhell wherein the œſtrus 
is incloſed, is of ſo ſtrong a texture that it could not 
make its way out, if at one of the ends there were not 
a ſmall valve, faſtened only by a very flight filament. 
The firſt puſh the oeſtrus makes, the door gives way 
and the priſon opens. The inſect wings its way to 
woods and places fr quented by cattle. 

OETA (anc. geog.), a mountain of Theſia'y, ex- 
tending from Thermopyle weſtward to the Sinus 
Ambracius, and in ſome meaſure cutting at right 
angles the mountainous country ſtretching out be- 
tween Parnaſſus to the ſouth, and Findus to the north. 
At Thermopylz it is very rough and high, riſing and 
Qnding in ſharp and ſteep rocks, affording a narrow 
paſſage between it and the ſea from "Thelialy to Lo- 
cris ( Strabo), with two paths over it; the one above 
Trachis, very ſteep and high: the other through the 
country of the ZEnianes, much catier and readier for 
travellers; by this it was that Leonidas was attached 
in rear by the Perſians (Panſanias). Here Hercules 
laid himſelf on the funeral pile (Silius Italicus, Ovid); 
the ſpot thence called Pyra (Livy), who ſays, that 
the extreme mountains to the eait are called Ce/a ; 
and hence the poets allege, that day, night, ſun, and 
ſtars, aroſe from Oeta (Seneca, Statius, Silius Italicus, 
Catullus, Virgil's Culex )—circumitances which O. 
the height of this mountain. 

OETING, a town of Germany, in Upper Bavaria, 
under the juriſdiction of Burkhauſen. It is divided 
into the upper and lower town, and ſeated on the 
river Inn, eight miles weſt of Burkhauſen. E. Long. 
12. 47. N. Lat. 48. o. There is a great reſort of pil- 
grims to the old chapel. 

Orrixc, or Octingen, a town of Germany, in the 
circle of Suabia, and capital of a county of the ſame 
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name ſeated on the river Wirnizt. E. Long. 10. 45, Octing 


N. Lat. 48. 52. 


Osriso, a county of Germany, in the circle of Offerings. 


Suabia, bounded on the north and eaſt by Franconia; 
on the ſouth by the duchy of Neuburg; and on the 
welt by that of Wirtemberg. It is about 40 miles 
from eaſt to weſt, and 20 fiom north to ſonth. 

OFFA's-pyxt, an entrenchment caſt up by Ca, 
a Saxon king, to defend England againſt the incur- 
ſions cf the Welch. It runs through Hertfordſhire, 
ee Mont zomeryſhire, Denbighihire, and Flint- 

ire. 

OFFANTO, a river of Italy in the kingdom of 
Naples. It riſes in the Apennine mountains, in the 
Farther Principato ; and palling by Conza, and Monte 
Verde, it afterwards ſeparates tne Capitanata from the 
Baſilicata and the 'Terra-di-Barri, and then it falls into 
the gulph of Venice, near Salpe. 

OFFENCE, in law, an act committed againſt the 
law, or omitted where the law requires it. 

OFFERINGS. The Hebrews had ſeveral kinds 
of offerings which they preſented at the temple. Some 
were free-will offerings, and others were of obligation. 
The firſt- fruits, the tenths, the ſin-offerings, were o 
obligation; the peace ofterings, vows, offerings of 
wine, oil, bread, ſalt, and other things, which were 
made to the temple or to the miniſters of the Lord, 
were offerings of devotion. The Hebrews called all 
offerings in general corban. But the offerings of bread, 
ſalt, fruits, and liquors, as wine and oil, which were pre- 
{ſented to the temple, they called mixcha. The facritices 
are not properly ofterings, and are not commonly in- 
cluded under that name. See Cox Ax and Sackiricx. 

The offerings of grain, meal, bread, cakes, fruits, 
wine, ſalt, and oil, were common in the temple Some 
times theſe offerings were alone, and ſometimes they 
accompanied the ſacrifices, Honey was never offered 
with the ſacrifices; but it might be offered alone 
in the quality of firſt fruits. Now theſe were the 
rules that were obſerved in the preſenting of thoſe 
offerings, called in Hebrew mincha, or ler on minha ; 
in the Septuagint, ef rings of ſacrifice ; and the ſame 
by St Jerom, ob/ationem ſacrifici: ; but by our tranſ- 
lators, meat offerings (Lev. ii. 1. &c.). There were 
five ſorts of theſe offerings: 1. Fine flour, or meal. 
2. Cakes of ſeveral forts, baked in an oven. 3. Cakes 
baked upon a plate. 4. Another ſort of cakes, baked 
upon a g ridiron, or plate with holes in it. 5. The 
firſt fruits of the new corn, which were offered either 
pure and without mixture, or roaſted or parched in the 
ear, or out of the ear. 

The cakes were kneaded with oil olive, or fried 
with oil in a pan, or only dipped in oil after they were 
baked. The bread offered to be preſented upon the 
altar, was to be without leaven; for leaven was never 
offered upon the altar, nor with the ſacrifices. But 
they might make preſents of common bread to the 
prieſts and miniſters of the temple, See CAxE, &c. 

The offerings now mentioned were appointed on ac- 
count of the poorer ſort, who could not go to the charge 
of ſacrificing animals. And even thuſe that offered 
living victims were not excuſed from giving meal, 
wine, and ſalt, which was to go along with the great - 
er ſacrifices. And alſo th ſe that offered only ob- 
lations o bread or of meal, offered al ſo oil, incenſe, 

ſalt, 


Offerings, ſalt, and wine, which were in a manner the ſeaſoning 
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of it. The prieſt in waiting received the offerings from judicature and policy ; as the office of ſecretary of 
the hand of him that offered them; laid a part of them ſtate, the office of a ſheriff, of a juſtice of peace, &c. 
upon the altar, and reſerved the reſt for his own fub- Orricx alſo ſignifies a place or apartment appoint- 
ſiſtence: this was his right as miniſter of the Lord. ed for officers to attend in, in order to diſcharge their 
Nothing was burnt quite up but the incenſe, of which reſpective duties and employments ; as the ſecretary's 
the prieſt kept back nothing for his own ſhare. office, ordnance · office, exciſe · office, ſignet-office, paper- 
When an Iſraelite offered a loaf to the prieſt, or a office, pipe - office, ſix- cler ks office, &c. 
whole cake, the prieſt broke the loaf or the cake into Orrick, in architecture, denotes all the apart. 
ewo parts, ſetting that part aſide that he reſerved to ments appointed for the neceiſary occaſions of a pa- 
himſelf, and broke the other into crumbs ; poured oil lace or great houſe; as kitchen, pantries, confectiona- 
upon it, ſalt, wine, and incenſe; and ſpread the whole ries, &c. 
upon the fire of the altar. If theſe offerings were Orxr1cx, in the canon-law, is uſed for a benefice that 
accompanied by an animal for a ſacrifice, it was all has no juriſdiction annexe | to it. 
thrown upon the victim, to be conſumed along with Duty upon Orricꝶs and Penſions, in England a branch 
it. of the king's extraordinary perpetual revenue, conſiſtin 
If theſe offerings were the ears of new corn, either in a payment of 1/ in the pound (over and above all 
of wheat or barley, theſe ears were parched at the fire other duties) out of all ſalaries, fees, and perquiſites, of 
or in the flame, and rubbed in the hand, and then of- offices and penſions payable by the crown. This highly 
tered to the prieſt in a veſſel; over which he put oil, popular taxation was impoſed by ſtat. 31 Geo. II. c. 22. 
incenſe, wire, and ſalt, and then burnt it upon the and is under the direction of the commiſſioners of the 
altar, firſt having taken as much of it as of right be- land-tax. 


longed to himſelf. OFFICER, a perſon poſſeſſed of a poſt or office. 
The greatelt part of theſe offerings were voluntary, See the preceding article. 
and of pure devotion. But when an animal was of The great officers of the crown, or ſtate, in England 


fered in ſacrifice, they were not at liberty to omit are, The lord high-ſteward,the lord high-chancellor, the 
theſe offerings. Every thing was to be ſupplied that lord high- treaſurer, the lord-prefident ofthe council, the 
was to accompany the ſacrifice, and which ſerved as lord privy-ſeal, the lord-chamberlain, the lord high- 
a ſeaſoning to the victim. There are ſome caſes in conſtable, and the earl-marſhal; each of which ſee un- 
which the law requires only offerings of corn, or bread: der its proper article. | 
for example, when they offered the firſt-fruits of their MNon-commiſſiened Orricsxs, are ſerjeant-majors, quar- 
harveſt, whether they were offered ſolemnly by the ter-maſter ſerjeants, ſerjeants, corporals, drum and fife 
whole nation, or by the devotion of private perſons. majors ; who are nominated by their reſpective cap- 
As to the quantity of meal, oil, wine, or falt, which tains, and appointed by the commanding officers 
was to go along with the ſacrifices, we cannot eaſily of regiments, and by them reduced without a court- 
ſee that the law had determined it. Generally the martial, 
pri-{t threw an handful of meal or crumbs upon the Orderly non-commiſſioned Orr! ces, are thoſe who are 
fire of the altar, with wine, oil, and falt in proportion, orderly, or on duty for that week; who, on hearing 
and all the incenſe. All the reſt belonged to him, the the drum beat for orders, are to repair to the place 
quantity depended upon the liberality of the offerer. appointed to receive them, and to take down in wri- 
We obſerve in more places than one, that Moſes ap- ting, in the orderly-book, what is diftated by the ad- 
points an Aſſaron, or the tenth part of an ephah of jutant, or ſerjeant · major: they are then immediately 
meal, for thoſe that had not wherewithal to offer the to ſhew theſe orders to the officers of the company, 
appointed fin-offerings (Lev. v. 11. xiv. 21.) In the and afterwards warn the men for duty. 
ſolemn offerings of the firſt- fruits for the whole nation, Hag Orricges. See Fra Officers, and Abus. 
they offered an entire ſheaf of corn, a lamb of a year Commiſſion Orric tas, are ſuch as are appointed by 
old, two tenths or two affarons of fine meal mixed with the king's commiſſion. Such are all from the general 
oil, and a quarter of an kin of wine for the libation to the cornet and enſign incluſive. They are thus 
(Lev. xxiii. 10. 11. 12, &c.) called in contradiſtinction to non- commiſſioned officers. 
In the ſacrifice of jealouſy (Numb. v. 15.), when a See Non-commiſſioned Orrickxs. 
jealous huſband accuſed his wife of infidelity, the huſ- General Orrickxs, are thoſe whoſe command is not 
band offered the tenth part of a ſatum of barley-meal, limited to a ſingle company, troop, or regiment ; but 
without oil or incenſe, becauſe it was a ſacrifice of jea- extends to a body of forces compoſed of ſeveral regi- 
louſy, to diſcover whether his wife was guilty or not. ments: ſuch are the general, lieutenant- general, major- 
The offerinys cf che iruits of the earth, of bread, general, and brigadier. | 
of wine, oil, and ſalt, are the moſt ancient of any that Oxric: ks of the Houſchold. See the article Hovsr- 
have come to our knowledge. Cain offered to the hop. 
Lord of the fruits of the earth, the firſt-fruits of his Staff OrricFRs, are ſuch as, in the king's preſence, 
labòur (Gen. iv. 3. 4.) Abel offered the firſtlings of bear a white ſtaff or wand; and at other times, on 
his flocks, and of their fat. Ihe heathen have no- their going abroad, have it carried before them by a 
thing more ancient in their religion, than theſe ſorts footman bare-headed: ſuch are the lord-ſteward, lord- 
of otferings made to their gods. They offered clean chamberlain, lord-treaſurer, &c. 
wheat flour, and bread. | The white ſtaff is taken for a commiſſion ; and, at 
OFFICE, a particular charge or truſt, or a dignity the king's death, each of theſe officers breaks his ſtaff 
attended with a public function. See Hoxour.—The over the hearſe made for the king's body, and by this 
means 


word is primarily uſed in ſpeaking of the offices of Ofe. 
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his inferior officers. 

Subaltern Or ric, are all who adminiſter juſtice in 
the name of ſubjects; as thoſe who act under the 
earl marſhal, admiral &c. In the army, the ſubaltern 
officers are the lieutenaats, cornets, enſigns, ſerjeants, 
and corporals. 

OFFICIAL, in the canon law, an eccleſiaſtical 
judge, appointed by a biſhop, chapter, abb-t, &c. 
with charge of the ſpiritual juriſdiction of the dio- 
cele. 

OrFic1Ar, is alſo a deputy appointed by an arch- 
deacon as his aſſiſtant, who fits as judge in the arch- 
deacon's court. 

OFFICINAL, in pharmacy, an appellation given 
to ſuch medicines, whether ſimple or compound, as 
are required to be conſtantly kept in the apothecaries 
ſhops. The officinal /imples are appointed, in Britain, 
by the college of phyſicians ; and the manner of ma- 
king the compolicions directed in their diſpenſatory. 
See Pharmacy. | 

OFFING, or Orrix, in the ſea-language, that part 
of the ſea a good diſtance from ſhore, where there is 
deep water, and no need of a pilot to conduct the 
ſhip ; thus, if a ſhip from ſhore be ſeen falling out to 
ſeaward, they ſay, /he flands for the offing ; and if a 
ſhip, having the ſhore near her, have another a good 
way without her, or towards the ſea, they ſay, that 


ſhip ts in the offing. . 
OFF-SETS, in gardening, are the young ſhoots 
that ſpring from the roots of plants ; which being 


carefully ſeparated, and planted in a proper ſoil, ſerve 
to propagate the ſpecies. 

Orr-sers, in ſurveying, are perpendiculars let fall, 
and meaſuring from the ſtationary lines to the hedge, 
fence, or extremity of an incloſure. 

OGEE, or O G. in architecture, a moulding con- 
ſiſting of two members, the one concave and the other 
convex; or of a round and hollow, like an 8. See 
ARCHITECTURE. 

OGHAMS, a particular kind of ſteganography, or 
writing in cypher practiſed by the Iriſh ; ot- which 
there were three kinds ; The firit was compoſed of 
certain lines and marks, which derived their power 
from their ſituation and poſition, as they itand in re- 
lation to one principal line, over or under which they 
are placed, or through which they are drawn ; the 
principal line is horizontal, and ſerveth {or a rule or 
guide, whoſe upper part is called the left, and the un- 
der ſide the rigbt; above, under, and through which 
line the characters or marks are drawn, which ſtand 
in the place of vowels, conſonants, dipthongs, and 
tripthongs. Some authors have doubted the exi:t- 
ence of this ſpecics of writing in cypher, called 0;hum 
among the Iriſh; but theſe doubts are perhaps ill-tound- 
ed; for ſeveral MSS. in this character Rill exiſt, from 


which Mr Atl: has given a plate ot them. 


OGILBY (John), an eminent writer, was born in 
or nearEdinburgh, about the 17th of November, 1600. 
His father having ſpent his eſtates and being priſoner 
in the King's Bench for debt, could contribute but 
little to his education; however, he obtained ſome 
knowledge in the Latin grammar, and afterwards ſo 
much money as to procure his father's diſcharge from 
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officers means lays down his commiſſion, and diſcharges all 
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priſon, and to bind himſelf an apprentice to a dancing- 
maſter in London; when, by his dexterity in his pro- 
feſſion, and his complaiſant behaviour to his maſter's 
{cholars, he obtained money to buy out the remainder 
of his time and to let up Ge himſelf, But being af- 
terwards appointed to dance in the duke of Bucking. 
ham's great maſk, he by a falſe ſtep ſtrained a vein in 
the inſide of his leg, which occaſioned his being ever 
after ſomewhat lame. Wher. Thomas earl of Strafford 
was made lord lieutenant of Ireland, he was entertain- 
ed as a dancing-maſter in his family, and made one of 
the earl's troop of guard: at which time he compo- 
ſed a humorous piece called the Charad@-r of a Tico er, 
He was ſoon aftcr appointed maſter of the revels in 
Ireland, and built a theatre at Dublin. About the 
time of the concluſion of the war in England, he left 
Ireland, and, being ſhipwrecked, came to London in a 
neceſſitous condition; but ſoon aſter walked to Cam- 
bridge, where, being aſſiſted by ſeveral ſcholars, he be- 
came ſo complete a maſter of th: Latin tongue, that 
in 1649 he publiſhed a tranſlation of Virgil. He ſoon 


after learned Greek ; and in 1660 publiſhed, in folio, 


a tranſlation of Humer's Iliad, with Annotations. A- 
bout two years after he went into Ireland, where he 
was made maſter of the revels by patent. He then 
built another theatre in Dublin, which coſt him about 
1000 1. He publiſhed at London, in folio, a tranſlation 
of Homer's Odyſſey, with Annotations; and after- 
wards wrote two heroic. poems, intitled the Zphe/ian 
Matron, and the Roman Save. He next compoſed 
the Carolics, an epic poem, in 12 books, in honour of 
king Charles I. but this was entirely loſt in the fire of 
London ; when Mr Ogilby's houſe in White Friars 
was burnt down, and his whole fortune, except to the 
value of five pounds, deſtroyed. He, however, ſoon 
procured his houſe to be rebuilt, ſet up a printing- 
office within it, was appointed his majeſty's coſmo- 
grapher and geographic printer, and printed ſeveral 

reat works tranſlated or collected by himſelf and 
bis aſſiſtants, particularly his Atlas. He died in 
1676. 

OGIVE, in architecture, an arch or branch of a 
Gothic vault ; which, inſtead of being circular, paſſes 
diagonally from one angle to another, and forms a 
croſs with the other arches The middle, where the 
ogives crols each other, is called the #ey ; being cut in 
form of a roſe, or a cul de lampe. The memvers or 
mouldings of the ogives are called n-rves, branches, or 
reins ; and the arches which ſcparate the ogives, daul le 
arches. | 

OGYGES, king of the Thebans, or, £ccording to 
others, of Ogy-ia and Ade, afterwards called B.cotia 
and Aitica He is recorded to have been the firſt ſounder 
of Thebes and Eleuſin. The famous deluge happened 
in his time, in which ſome ſay he perithed with all bis 
ſubjects, 1796 B. C. 

OGYGTIA (Homer), the ifland of Calypſo ; placed 
by Pliny in the Sinus Scylaceus, in th: Ionian Sea, 
oppolite to the promontory Lacinium ; by Mela in the 
ſtrait of Sicily, calling it e; which others place 
at the promontory Circeium, and call it the iſland of 
Circe. 

Ocyc1a, the ancient name of Thebes in Bœotia; 
ſo called ſrom Ogyges, an ancient king, under whom 
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Olympiad. 

OHIO, a river of North America, called by the 
French the Beautiful River, has its ſource between the 
Allegany mountains and the lake Erie; and running 
ſcuth welk through a molt delightful country, and alſi 
receiving many ſmaller rivers in its paſſage, at length 


falls into the Miſſiſlippi, in about 37 degrees of lati- 


tude, The French had ſeveral forts on or near it; 
but the whole country through which it flows was 
ceded by the peace of 1763 to the Britiſh, 

O HETEROA, one of the South Sea iſlands late- 
ly diſcovered, is fituated in W. Long. 150. 47. 8. 
Lat. 22. 27. It is neither fertile nor populous ; nor 
has it an harbour or anchorage fit for thipping, and 
the diſpoſition of the people is hoſtile to ſuch as viſit 
them. 

OIL, in natural hiſtory, an unctuous inflammable 
ſubſtance, drawn from ſeveral natural bodies, as animal 
and vegetable ſubſtances. 

Animal oi!s are their fats, which are originally ve- 
getable oils : all animal ſubſtances yield them, toge- 
ther with their volatile ſalts, ia diſtillation. 

| Vegetable oils are obtained by expreſſion, inſuſion, 
and diſtilla: ion. 

The oils by expreſſion are obtained ſrom the ſeed, 
leaves, fruit, and bark of plants; thus, the ſeed of mu- 
itard, and of the ſun flower, almonds, nuts, beech- 


mat, &c. affcrd a copious oil by expreſſion ; and the 


leaves of roſemary, mint, rue, wormwood, thyme, 
ſage, &c. the berries of juniper, olives, Indian cloves, 
nutmeg, mace, &c, the barks of cinnamon, ſaſſafras, 
and clove, yield a conſiderable proportion cf eflential 
oil by diſtillation. ö 

The method or procuring oils by expreſſion is very 
ſimple: thus, it either ſweet or bitter almonds, that are 
freſh, he pounded in a mortar, the oil may be forced 
out with a preſs, not heated; and in the ſame manner 
ſhould the oil be preſſed from linſeed and muſtard. The 
avoiding the uſe of heat, in preparing theſe oils in- 
tended for internal medicinal uſe, is of great import- 
ance, as heat gives them a very prejudicial rancid- 
neſs, 

This method holds of all thoſe vegetable matters 
that contain a copicus oil, in a looſe manner, or in cer- 
tain cavities or receptacles; the fides whereof being 
broken, or ſqueezed, makes them let go the oil they 
contain: and thus the zelt or oil of lemon-peel, orange- 
peel, cicron-peel, &c. may -be readily obtained by 
preſſure, without the uſe of fire. But how far this me- 
thod of obtaining oils may be applied to advantage, 
jeems not hitherto coulidered. It has been common- 
ly applied to olives, almonds, linſeed, rape-ſced, beech- 
n:alt, ben-nuts, walauts, bay-berries, mace, nutmeg, 
&c. but not, that we know ct, to juniper berries, ca- 
ithew-nuts, Indian c'oves, pine-applics, aud many other 
tubſtances that might be enumerated, both of foreign 
and domeitic growth, It has, however, been cf late 
iuccel:luily applied to muitard-ſeed, fo as to extract a 
cur ous gold- coloured oil, leaving a cake behind, fit 
tor making the common table muitard. 

Certain dry matters, as well as moiſt ones, may be 
made to afford oils by expreſſion, by grinding them 
into a mcal, which beiog ſuſpend:d to receive the va- 
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pour of boiling water, will thus be moiſtened ſo as to 
afford un oil in the ſume manner as almonds ; aud thus 
an oil may be procured from linſeed, hemp-ſeed, let - 
tuce-ſ.ed, whitz-poppy iced, &c. 

As to the treatment of oils obtained by expreſſion, 
they would be ſuffered todepurate themſelves by ſtand - 
ing in a moderately cool place, to ſeparate from their 
water, and depolit their fæces; from both which they 
ought to be carefully freed. And if they are not thu» 
rendered ſufficiently pure, they may be waſhed well 
with freſh water, then thoroughly ſeparated from it 
again by the ſeparating glaſs, whereby they will be 
rendered bright and clear. 

The next claſs of oils are thoſe made by infuſion, or 
decoction, wherein the virtues of ſome herb or flower 
are drawn out in the oil; as the oils of rofes, chamo- 
mile, hypericum, alder, &c. However, theſe require 
to be differently treated : thus, for the ſcented flowers, 
particularly roſes, infolation does beſt ; becauſe much 
builing would exhale their more fragrant parts : but 
oils impregaated with green herbs, as thoſe cf chamo- 
mile and alder, require long boiling, before they re- 
ceive the green colour deſired, And, in general, no 
oils will bear to be boiled any longer than there remains 
ſome aqueous humidity, without turning black. 

There are many compound oils prepared in the ſame 
manner, vi. by boiling and inſolation, and then ſtrain- 
ing ot the oil tor uſe. 

The ſame contrivance has likewiſe its uſe in making 
eſſences for the ſervice of the perfumer; not only where 
eſſential oils cannot be well obtained in ſufficient quan- 
tities, but alſo where they are too dear. The effential 
oil of jeſſamine flowers, honey ſuckles, ſweet-briar, 
damaſk-rofes, lilies of the valley, &c. are either ex- 
tremely dear, or ſcarcely obtainable by diſtillation ; 
and, in ſome of them, the odorous matter is ſo ſub- 
tle, as almoſt to be loſt in the operation. But if theſe 
flowers be barely infuſed im fine oil of nuts, or oil of 
ben, drawn without heat, and kept in a cool place, 
their ſubtle odorous matter will thus paſs into the oil, 
and richly impregnate it with their flavour. And theſe 
eſſences may be rendered ſtill more perſect by ſtraining 
off the oil at firſt put on, and letting it ſtand again, 
without heat, upon freſh flowers, repeating the opera- 
tion twice or thrice. 

Oils or fats may likewiſe be obtained, by boiling 
and expreſſion, from certain animal-ſubſtances ; for the 
membranes which contain the fat, being chopped 
ſmall, and ſet in a pan over the fire, become fit ſor the 
canvas bag, and, by preſſure, afford a large quantity 
of fat; as we ſee in the art of chandlery, which thus 
extracting the oily matter, leaves a cake behind, com- 
monly called graves. | 

As to the eſſential oils of vegetables, they are ob- 
tained by diſtillation with an alembic and a large re- 
frigeratory. Water mult be added to the materials, 
in ſufficient quantity, to prevent their burning ; and 
they ſhould be macerated or digeſled in that water, a 
little time before diſtillation. The oil comes over with 
the water; and either iwims on the top, or ſinks to 
the bottom, according as it is ſpecifically hcavier or 
lighter than the water. | 

This proceſs is applicable to the diſtilling of the eſ- 
ſcntial oils from flowers, leaves, barks, roots, woods, 


gums 
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mums, and balſams, with a ſlight alteration of circum- 


neces, as by longer digeſtion, briſker diſtillation, &c. 
according to the tenacity and hardneſs of the ſubjeR, 
the ponderoſity of the oil, &c. 

Eſſential oils may be divided into two claſſes, ac- 
cording to their different ſpecific gravities ; ſome float- 
ing upon water, and others readily finking to the bot- 
tom. Thus, the eſſential oils of cloves, cinnamon, and 
ſaſſaftas, readily ſink, whereas thoſe of lavender, mar- 
joram, mint, &c. ſwim, in water: the lighteſt of theſe 
efſential oils is, perhaps that of citron-peel, which even 
floats in ſpirits of wine; and the heavieit ſeems to be oil 
of ſaſſafras. | | 

For obtaining the full quantity of the more ponder- 
ous oils from cinnamon, cloves, ſaſſafras, &c. it is 
proper to reduce the ſubjects to powder, to digeſt this 
powder for ſome days in a warm place, with thrice its 
quantity of ſoft river-water, made very ſaline by the 
addition of ſea-ſalt, or ſharp with oil of vitriol ; to uſe 
the trained decoction. or liquor left behind in the ſtill, 
inſtead of common water, for freſh digeſtion ; to uſe 
for the ſame purpoſe the water of the fecond running, 
after being cleared of its oil: not to diſtil too large a 
quantity of theſe ſubjects at once; to leave a conſide- 
rable part of the till, or about one fourth, empty; to 
uſe. a briſk fire, or a ſtrong boiling heat, at the firit, 
but to ſlacken it afterwards. to have a low ſtill-head 
with a proper internal ledge and current leading to the 
noſe of the worm; and, finally, to cohobate the wa- 
ter, or pour back the liquor of the ſecond running 
upon the matter in the till, repeating this once or 
twice, 

The directions here laid down for obtaining the pon- 
derous oils to advantage, are eaſily transferred to the 
obtaining of the n ſo that we need not dwell 
particularly upon them. 

Many of the eſſential oils being dear, it is a ve- 
ry common practice to adulterate cr debaſe them fe- 
veral ways, ſo as to render them cheaper both to the 
leller and the buyer. The ſeveral ways ſeem redu- 
cible to three general kinds, each of which has its 
proper method of detection, viz. 1. With expreſſed 
oils. 2. With alcohol. And, 3. with cheaper eſſen- 
tial oils, | 

If an eſſential oil be adulterated with an expreſſed 
oil, it is eaſy to diſcover the fraud; by adding a little 
fpirit of wine to a few drops cf the ſuſpected eſſential 
vil, and ſhaking them together ; for the ſpirit will 
diſſolve all the oil that is eilential, or procured by di- 
ſtillation, and leave all the expreſſed oil that was mix- 
ed with it, untouched, 

If an eſſential oil be adulterated with alcohol, or 
rectified ſpirit of wine, it may be done in any propor- 
tion, up to that of an equal quantity, - without being 
ealily diſcoverable either by the ſmell or taſte: the 
way to diſcover this fraud, is to put a few drops of 
the oil into a glaſs of fair water; and if the oil be 
adulterated with ſpirit, the water will immediately turn 
milky, and, by continuing to ſhake the glaſs, the whole 
quintity of ſpirit will be abſorbed by the water, and 
leave the oil pure at top. 

Finally, if an eſſential oil be adulterated by a cheap- 
er eſſential oil, this is commonly done very artfully : 
the method is to put fir. wcod, turpentine, or oil of 
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diſtilled for their oil, ſuch as roſemary, lavender, ori- 
ganum, &c. and by this means the oil of turpentine: 
diſtilled from theſe ingredients comes over in great 
quantity, and intimately blended with the oil ot the 
genuine ingredient. The oils thus adulterated always 
diſcover themſelves in time, by their own flavour be- 
ing overpowered by the turpentine ſmell: but the 
ready way to detect the fraud, is to drench a piece of 
rag, or paper, in the oil, and hold it before the fire; 
for thus the grateful flavour of the plant will fly ot, 
and leave the naked turpentine-ſcent behind. 

The virtues of oils, being the ſame with thoſe of the 
ſubſtances from whence they are obtained, may be 
learned under their ſeveral articles, to which we refer. 

We have this account of different oils in the iſland 
of Madagaſcar in the Univerſal Hiſtory. 

Oils are of different ſorts ; the moſt common are 
thoſe of menach-tanhetanhe, menach ſignifying oil, 
menachil, menach-chouivau, menach-mafoutra, me- 
nach-vourave, menach-apocapouc, menach-vintang, and 
menach arame. Menach-tanhetanhe is drawn from a 
particular plant, called, in the language of the coun- 
try, /anbetanhe, and known in Europe by the name of 
ha ma Chriſti, or Ricinus, Menachil is an oil from the 
ſeed of ſeſame, which they call voan-aze ; a great Quan. 
tity whereof is made in the valley of Amboule. Me- 
nach- chouivau is drawn from a ſruit of the f1ze of an 
almond, extremely good in liquors or meats. Menach- 
matoutra is drawn from nuts, the fruit of the tree 
which produces dragon's blood. Menach vourave is 
drawn from a fruit named font. Menach-apocapouc 
is ſqueezed from the fruit apocapouc, extremely poi- 
ſonous. Menach-vintang is an oil from large acorns, 
or malt, Menach-arame is drawn from nuts, the fruit 
of the tree {rom which the gum tacamahlaca is pro- 
duced. | 

Raz Orr. See PeteOLEUM, 

Mantia O. T Roſes. Se: Roses. 

Method of Purifying Rancid Oils. See CytmisTRrY, 
n 1431. 

OINTMENT, in pharmacy. See UxcvexrT. 

OKEHAM, the capital of Rutlandſhire, in Eng- 
land, ſeated in a rich and pleaſant valley, called the 
the vale of Catmus. It is pretty well built, has a good 
church, a iree-{chool, and an hoſpital. W. Long. o. 
45. N. Lat. 52. 40. 

OKINGHAM, Ocxixcxuan, or Woxingham, a 
large town of Berkſhire, in England, noted for the 
manufacture of ſilk ſtockings. W. Long. o. 50. N. 
Lat. 51. 26. 

— OLAUS macxvs. See Macxus. 

OKRA, See Higiscus. 

OLAX, in botany; A genus of the monogynia or- 
der, belonging to the triandria cl: of plants; and in 
the natural method ranking with thole of which the 
order is doubtful. The calyx is entire; the corolla 
ſunnel-ſhaped and tritid ; the nectarium tetraphyl- 
lous, 

OLD 408. See Loxcrviry. Many methods 
have been propoſed for lengthening life, and render- 
ing old age comiortable. Cornaro's Treatiſe on this 
ſubject is known to every body, and needs not be 
quoted. To ſome of our readers the following ſet of 
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reſolutions will perhaps be new, and may certainly be 
uſeful, 

The old men ſhould reſolve, except the reaſons for 
a change be invincible, to live and to die in the pub- 
lic proteſſion of the religion in which they were born 
and bred. To avoid all profane talk and intricate de- 
hates on ſacred topics. To endeavour to get the bet- 
tzr of the intruſions of indolence of mind and body, 
thoſe certain harbingers of enfcebling age. Rather 
to wear out, than to ruſt out. To rile early, and as 
often as poſſible to go to bed bef,re midnight. Not 
to nod in company, nor to indulge repo'e too fre- 
quently on the couch in the day. To waſte as little 
of life in ſleep as may be, for we ſhall have 2 in 
the grave. Net to give up walking; nor to ride on 
horſeback to ſatigue, Experience, and a late medical 
opinion, determine to ride five miles every day. No- 
thing contributes more to the preſervation of appetite, 
and the prolongation of life. Cheyne's di ection to 
the valetudinary, “ to make exerciſe a part of their 
religion,” to be religiouſly obſerved. To continue 
the practice of reading, purſued for mere than fifty 
ycars, in books on all ſubjects; ſor variety is the ſalt 
of the mind as well as of life. Other people's thoughts, 
like the beſt converſation of one's companions, are ge- 
nerally hetter and more agreeable than one's own. 
Frequently tv think over the virtues of one's acquain- 
tance, old and new. To admit every cheerful ray of 
ſun-ſhine on the imagination. To avoid retroſpection 
on a paſt friendſhip, which had much of love in it; 
for memory often comes when ſhe is not invited. To 
try to think more of the living and leſs of the dead ; 
fer the dead belong to a world of their own. To live 
within one's income, be it large or little. Not to let 
8 of any ſort run away with the underſtanding. 
Not to encourage romantic hopes nor fears. Not to 


drive away hape, the ſovereign balm of life, —_ 


he is the greateſt of all flatterers. Nor to be under 
the dominion of ſuperſtition or enthuſiaſm. Not wil- 
fully to undertake ary thing for which the nerves of 
the mind or the body are not ſtrong enough. Not to 
11a the race of competition, or to be in another's way. 
To avcid being joſtled too much in the ſtreet, being 
overcome by the noiſe of the carriages, and not to be 
carried even by curioſity itſelf into a large crowd. To 
{trive ro embody that dignified ſentiment, “ to write 
injuries in duſt, but kindneſſes in marble.” Not to 
give the reins to conſtitutional impatience, for it is 
pt to hurry on the firſt expreſſions inte the indecen- 
cy of ſwearing. To recollect, that he who can keep 
is own temper may be maſter, of another's. If one 
cannot be a ſtoic, in bearing and forbearing, on every 
trying occaſion, yet it may not be impoliible to pull 
tie check ſtring againſt the moroſencis of ſpleen or 
the impetuoſity of peeviſhneſs. Anger is a ſhort mad- 
neſs. Not to fall in love, now on the precipice of 
threeſcore, nor expect to be fallen in love with. A 
connection between ſummer and winter is an impro- 
per one. Love, like fire, is a good ſervant, but a 
bad maiter. Love is death, when the animal ſpirits 
are gone. To contrive to have as few vacant hours 
upon one's hands as poſlible, that idleneſs, the mo- 
ther of crimes and vices, may not pay its viſit. To 
Le always doing of ſomething, and to have ſomethin 

to do. To fill up one's time, and to have a good deal 
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— fill up; for time is the materials that life is made 
of. 
neceſſity of raifing the ſupplies within the year, or by 
habit for virtue itſelf is but habit), to do much oftenta. 
tious good, yet to do as little harm as poſſible. To 
make the beſt and the moſt of every thing. Not to in- 
dulge too much in the luxury cf the table, nor yet to 
underlive the conſtitution. The gout, rheumatiſm, 
and dropſy, in the language of the Spectator, ſeem 
to be hovering over the dithes. Wine, the great pur- 
veyor of pleaſure, and the ſecond in rank among the 
ſenſual, offers his ſervice, when love takes his leave. 
It is natural to catch hold of every help, when the 
ſpirits begin to droop. Love and wine are good cor. 
dials, but are not proper for the beverage of common 
uſe, Reſolve not to go to bed on a full meal. A 
light ſupper and a good conſcience are the beſt re- 
ceipts for a good _— reſt, and the parents of un- 
diſturbing dreams. Not to be enervated by the flatu- 
lency of tea. Let the ſecond or third morning's 
thought be to conſider of the employment for the 
day: and one of the laſt at night to inquire what has 
been done in the courſe of it. Not to let one's tongue 
run at the expence of truth. Not to be too commu- 
nicative nor unreſerved. A cloſe tongue, with an 
open countenanece, are the ſafeſt paſſports through the 
journey of the world. To corre& the error of too 
much talking, and reſtrain the narrativeneſs of the ap- 
proaching climacte:ic. To take the good natured ſide 
in converſation, However, not to praiſe every body, 
for that is to praiſe no body. Not to be inquiſitive, 
and eager to know ſecrets, nor to be thought to have a 
head full of other people's affairs. Not to make an 
enemy, nor to loſe a friend. To aim at the eſteem 
of the public, and to leave a good name behind. Not 
to be ſingular in dreſs, in behaviour, in notions, or 
expreſſions of one's thoughts, 
vice, and to ſtrive not to ſet a bad example. Seldom 
to give advice till aſked, for it appears like giving 
ſomething that is ſuperfluous to one's ſelf. Not to 
like or diſlike too much at firſt ſight. Not to won- 
der, for all wonder is ignorance that poſſeſſion falls 
ſhort of expectation. The longing of twenty years 
may be diſappointed in the unanſwered gratification 
of a ſingle hour. Whilſt we are wifhing, we ſee the 
beſt ſide; after we have taken poſſeſſion, the worſt. 
Reſolved to attend to the arguments on both ſides, 
and to hear every body againſt every body, The mind 
ought not to be made up, but upon the beſt evidence. 
To be affectionate to relations, which is a kind of ſeli- 
love, in preference to all other acquaintance. But not to 
omit paying the commanding reſpe& to merit, which 
is ſuperior to all the accidental chains of kindred. 
Not to debilitate the mind by new and future com- 

fitions. Like the ſpider, it may ſpin itſelf to death, 
The mind, like the field, muſt have its fallow ſeaſon. 
The leiſure of the pen has created honourable ac- 
quaintance, and pleaſed all it has wiſhed to pleaſe. 


To reſolve not to be too free of promiſes, for per- 


formances are ſometimes very difficult things. Not to 
be too much alone, nor to read, nor meditate, or ta! 
too much on points that may awaken tender ſenſa- 
tions, and be too pathetic for the ſoul. To enjoy the 
preſent, not to be made too unhappy by reflection on 
the paſt, nor to be oppreſſed by invincible gloom a 
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Never to give bad ad- 


Old, 


If one is not able by ſituation, or through the 
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the future. To give and receive comfort, thoſe ne- 
ceſſary alms to a diſtreſſed mind. To be conſtantly 


o1deoburg+ thankful to Providence for the plenty hitherto poſſeſ- 
—— ſed, which has preſerved one from the dependence on 


party; perſons, and opinions, and kept one out of debt, 
The appearance of a happy ſituation, and opportuni- 
ties of taſting many worldly felicities (for content has 
ſeldom perverted icſelf into diſcontent), has induced 
many to conclude, that one muſt be pleaſed with one's 
lot in life; and it occaſions many to look with the 
eye of innocent envy. To reſolve more than ever to 
ſhun every public ſtation and reſponſibility of conduct. 
To be ſatished with being maſter of one's ſelf, one's 
habits, now a ſecond nature, and one's time. Deter- 
mined not to ſolicit, unleſs trampled upon by fortune, 
to live and die in the harneſs of trade, or a profeſſion, 
To take care that pity (humanity is not here meant) 
does not find out one in the endurance of any calami- 
ty. When pity is within call, contempt is not far off. 
Not to wiſh to have a greater held of life, nor to quit 
that hold. The pcflible tenure of exiſtence is of too 
ſhort poſſeſſion for the long night that is to ſucceed : 
therefore not a moment to be loſt. Not to loſe fight, 
even for a ſingle day, of theſe good and proverbial 
doQors—diet—merryman—and quiet. Reſolved to 
remember and to recommend, towards tranquil'ity and 
longevity, the three oral maxims of Sir Hans Sloane 
— Never to quarrel with one's ſe!f—one's wife 
or one's prince.” Laſtly, not to put one's ſelf too 
much in the power of the elements, thoſe great ene- 
mies to the human frame; namely, the ſun—the wind 
—the rain—and the night air. 

Orn Man of the Mountain. See AssAssixs. 

OLDCASTLE (Sir John), called the Good Lord 
C:bham, was born in the reign of Edward III. and 
was the firſt author as well as the firſt martyr among 
the Engliſh nobility : he obtained his peerage by mar- 
rying the heireſs of that Lord Cobham who with ſo 
much virtne and patriotiſm oppoſed the tyranny of 
Richard II. By his means the famous ſtatute againſt 
proviſors was revived, and guarded againſt by ſeverer 
penalties ; he was one of the leaders of the reforming 
party; was at great expence in procuring and diſper- 
ling copies of Wickliffe's writings among the people, 
as well as by maintaining a number of his diſciples as 
itinerant preachers. In the reign of Henry V. he was 
accuſed of herely ; the growth of which was attribu- 
ted to his influence. Being a domeſtic in the kings 
court, the king delaved his proſecution that he might 
reaſon with him himſelf; but not being able to re- 
claim him to the church of Rome, he in great diſplea- 
{ure reſigned him to its cenſure. He was apprehended 
and condemned for hereſy; but eſcaping from the 
tower, lay concea'ed for four years in Wales, until the 
rumour of a pretended conſpiracy was railed againit 
him, and a price ſet upon his head: he was at laſt 
ſeized, and executed in St Giles's Fields; being hung 
alive in chains upon a gallows, and burned by a fire 
placed underneath. He wrote“ Twelve Concluſions, 
addreſſed to the Parliament of England.” 

OLDENBURG, a title of the royal houſe of 
Denmark. The origin of this illuſtrious family, we 
are told, is this. 

On the death of Chriſtopher king of Denmark, &c. 
in 1448, without iſſue, there was a great conteſt about 
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the ſuceeſſion; and a variety of factions were raiſed, Oldenburg. 


particularly in Sweden and Norway, for the promo- 
tion of different perſons, and various animoſities and 
numerous d'{cords were excited by the ſeveral parties, 
in order each to obt1in their own ends. 

As ſoon as theſe intrigues were known in Denmark, 
the ſenate reſolved to proceed to the election of a 
king ; for it did not appear expedient to commit the 
government of affairs to the queen-dowager, at a time 
when they had every thing to fear ſrom the two neigh- 
bouring crowns. At this time a lord of great weight, 
property, and ambition, ſought the queen in marriage, 
the more caſily to pave his way to the throne. This 
is a fact mentioned by Pontanus and Meutfius, though 
neither takes notice of his name. But as for a great 
number of years there was no precedent fr electing a 
king out of the body of nobility, though agreeable to 
law, the queen entered into the views of the ſenate, 
and declared ſhe would give her hand to no prince 
who ſhould not be judged deſerving of the crown by 
the ſupreme-council cf the nation. 

The advantages which would have accrned from an- 
nexing the duchy of Sleſwick and Holſtein to the 
crown, made the ſenate firſt caſt their eyes on A dol- 
phus. This matter required no long delibera.ion ; all 
ſaw the conveniencies reſulting from ſuch an union, 
and gave their aſſent. Immediately an embaily was 
diſpatched with the offer to Adolphus; but that prince 
conſulting the good of his ſubjects, whoſe intere(t 
would have been abſorbed in the ſuperior weight of 
Denmark, declined it, with a moderation and dilin- 
tereſtedneſs altogether uncommon among princess. 
However, that be might not be wanting in r-ſpe& to 
the ſenate, he propoſed to them his nephew Chriitian, 
ſecond ſon to 'Theodoric, count of Oldenburg, a prince 
bred up at the court of Adolphus trom his infancy. 
The pro; ofition was fo agreeable to the ſenate, that 
without loſs of time, the ambaſſadors were ſent to 
Theodoric, to demand either of his ſons he thovld 
pitch upon for their king. Theodoric's anſwer to the 
ambaſſadors was remaikable: „I have three ſons, 
ſays he, of very oppoſite qualities. One is paſſon- 
ately fond of pleaſure and women; another breath-s 
no hing but war, without regarding the juſtice of the 
cauie ; but the third is moderate in his diſpoſtien, 
prefers peace to the din of arms, yet ſtands unrivailed4 
in valour, generoſity, and magnanimity.” He fail 
he painted theſe charucters for the fenate's inf: ma- 
tion, deſu ing they would chvoſe which of the young: 
pri ces they believed would render the kingdom hap- 
pieſt. It was a matter which would admit of ro he— 
ſitation: with one voice he ſenate declared tor that 
prince whoſe panegyric the iather had fo warmly 
drawn; and under thele happy auſpices commenced 
the origin of the grandeur of the houle of Oldenburg, 
at this day ſeated on the thron: ct Denmark. 

OLnexBurs (Henry), a learned German gentle- 
man in the 15th century, was deſcended from the 
noble tamily of his name, who were earls cf the coun- 
ty of Oldenburg, in the north part of Weitpha'tia, tor 
many generations. He was born in the duchy of 
Bremen in the Lower Saxony; and during the long 
Engxlith parliament in Ping Charles I.'s time, was ap- 
pointed conſul for his countrymen, at London, after 
the uſurpation of Cromwell: but being dilcharged of 
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Oldenburg that employ, he was made tutor to the lord Henry 


{j 
Cldham. 


O'Bryan, an Iriſh nobleman, whom he attended to 
the univeriity of Oxford, where he was admitted to 
ſtudy in the Bodleian library in the beginning of the 
year 1656, He was afterwards tutor to William lord 
Cavendiſh and was acquainted with Milton the poet. 
During his reſidence at Oxford, he became alſo ac- 
quainted with the members of that body there which 
gave birth to the royal ſociety ; and upon the founda- 
tion ef this latter, he was elected fellow; and when the 
ſociety found it neceſſary to have two ſecretaries, he 
was choſen aſliſtant ſecretary to Dr Wilkins. He ap- 
plied himſelf with extraordinary diligence to the buſi- 
neſs of his office, and began the publication of the Phi- 
loſophical Tranſactions with N® 1. in 1664, In order 
to diſcharge this taſk with greater credit to himſelf 
and the ſociety, he held a correſpondence with more 
than ſeventy learned perſons, and others, upon a vaſt 
variety of ſubjects, in different parts of the world. 
This fatigue would have been inſupportable, had not 
he, as he told Dr Liſter, managed it ſo as to make 
one letter anſwer another; and that to be always freſh, 
he never read a letter beſore he had pen, ink, and pa- 
per, ready to anſwer it forthwith ; ſo that the multi- 
tude of his letters cloyed him not, nor ever lay upon 
his hands. Among others, he was a conſtant correl- 
pondent of Mr Robert Boyle, with whom he had a 
very intimate friendſhip ; and he tranſlated ſeveral of 
that ingenious gentleman's works into Latin. 

Mr Oldenburg continued to publiſh the Tranſactions, 
as before, to n® xxxvi. June 25. 1677. After which 
the publication was diſcontinued till the January fol- 
lowing, when it was again reſumed by his ſucceſſor in 
the ſecretary's office, Nr Nehemiah Grew, who car- 
ried it on till the end of February 1678. Our author 
dying at his houſe at Charleton, near Greenwich in 
Ker, in the month of Auguſt that year, was interred 
there. 

QLDENLANDIA, in botany: A genus of the 
tetrandria monogynia claſs. Its characters are theſe : 
The empalement of the flower is permanent, ſittin 
upen the germen; the flour has four oval petals, which 
ſpread open, and four ſtamina, terminated by ſmall 
ſummits; it hath a roundiſh germen, ſituated under 
the flower, crowned by an indented ſtigma ; the ger- 
men afterwards turns to a globular capſule, with two 
calls filled with ſmall ſeeds. We have but one ſpe- 
cies of this plant in the Engliſh gardens ; but Lin- 
nz2s enumerates fix, | 

OLDHAM (John), an eminent Engliſh poet in 
the 17th century, ſon of a non-conformiſt miniſter, 
was educated under his father, and then ſent to Ed- 
mund-hall in Oxford. He became uſher to the free- 
{choul at Croydon in Surry ; where he received a vi- 
fit from the earls of Rocheſter and Dorſet, Sir Charles 
Sed'ey, and other perſons of diſtinction, merely upon 
the reputation of ſome verſes of his which they had ſeen 
in manuſcript. He was tutor to ſeveral gentlemens 
ſons ſucceſlively, and having ſaved a ſmall ſum of 
money, came to London, and became a perfe&t vo- 
tiry to the bottle, being an agreeable companion. 
He was quickly found out here by the noblemen who 
had viſited him at Croydon, who brought him ac- 
quainted with Mr Dryden. He lived moſtly with 
the cal of Kingſton at Holme-Pierpoint in Not- 
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tinghanfi;e, where he died of the fmall-pox in 1684, O1d-H..4 


in the goth year of his age. His acquaintance with 
learned authors appears by his ſatires againſt the je- 
ſuits, in which there is as much learning as wit diſco- 
vered, Mr Dryden eſteemed him highly. His works 
are printed in 2 vols 12mo. They chiefly conſiſt of 
ſatires, odes, tranſlations, paraphraſes of Horace and 
other authors, elegiac verſes, imitations, parodies, 
familiar epiſtles, &c. 

OLD-HEAD, ſituated in the county of Cork, and 
province of Munſter, four miles ſouth of Kinfale, in 
the barony of Courcies, Ireland : it is a promontory, 
running far into the ſea, on which is a light houſe for 
the convenience of ſhipping. A mile from its extre- 
mity is an ancient caſtle of the lords of Kinſale, built 


from one fide of the iſthmus to the other, which de- 


fended all the lands towards the head: this place 
was formerly called Duncearma, and was the old ſeat 
of the Iriſh kings. The iſthmus, by the working of the 
ſea, was quite penetrated through, ſo as to form a ſtu- 
pendous arch, under which boats might paſs from one 
bay to the other. Among the rocks of this coaſt there 
are aviaries of good hawks, alſo the ſea-eagle or oſprey 
build their neſts and breed in them. 

OLDMIXON (John), was deſcended from an an- 
cient family in Somerſet{hire : he was a violent party- 
writer and malevolent critic, who would ſcarcely have 
been remembered, if Pope, in reſentment of his a- 
buſe, had not condemned him to immortality in his 
Dunciad. His party-writings procured him a place 
in the revenue at Liverpool, where he died at an ad- 
vanced age in the year 1745- Beſides his fugitive 
temporary pieces, he wrote a hiſtory of the Stuarts in 
folio; a Critical Hiſtory of England, 2 vols. 8vo; a 
volume of Poems, ſome dramatic pieces, &c. none of 
them worthy of notice; his principal talent being that 
of falſiſying hiſtory. | 

Orp-wirz, or Wrafſe. See Lanrvus. 

OLp-wire Th. Sce BaiisTEs. 

OLD-woman's 1SLAND, a narrow flip of land, about 
two miles long, ſeparated from Bombay in the Ealt 
Indies by an arm of the ſea, which, however, is pail- 
able at low water, It terminates at one extremity in 
a ſmall eminence, on which a look-out-houſe is kept 
for veſſels. Near the middie are three tombs kept con- 
ſtantly white, as land- marks into the harbour. From 
the end of the ifland a dangerous ledge of rocks ſhoots 
forth, which are not very eafily cleared. It produces 
only paſture for a few cattle. 

OLEA, in botany, the olive-tree: A genus of the 
monogynia order, belonging to the diandria claſs of 
plants ; and in the natural method ranking under the 
44th order, Sapieriæ. The corolla is quadrifid, with 
the ſegments nearly ovate. The fruit is a monoſper- 
mous plum, 

There are three ſpecies of the olea. 1. The Euro- 
pea, or common olive-tree, riſes with upright ſolid 
items, branching numerouſly on every ſide, 20 or 30 
feet high ; ſpear-ſhaped, ſtiff, oppoſite leaves, two or 
three inches long, and half an inch or more broad ; 
and at the axillas ſmall cluſters of white flowers, ſuc- 
ceeded by oval fruit. 

This ſpecies is the principal ſort cultivated for its 
fruit; the varieties of which are numerous, varying 
in ſize, colour, and quality. 5 
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It is a native of the ſouthern warm parts of Europe, 


— and is cultivated in great quantities in the ſouth of 


France, Italy and Portugal, for the fruit to make 
the olive oil, which is in ſo great repute, and is tranſ- 
ported to all parts, to the great advantage of thoſe 
countries where the trees grow in the open ground: 
the green fruit is alſo in much eſteem for pickling, of 
which we may ſee plenty in the ſhops. 

2. The capenſis, or cape box-leaved olive, riſes 
with ſhrubby ſtems, branching numerouſly from the 
bottom, fix or ſeven feet high: ſmall, oval thick, 
Riff, ſhining leaves; and at the axillas ſmall cluſters of 
whitiſh flowers; ſucceeded by ſmall fruit of inferior 
value. 

3. Olea odoratiſſima (Indian name, quefa ; Japaneſe 
name, Skio Ran, it: Su Ran) is thus deſcribed by Thun- 
berg, bulbis fibroſes, fois enſiformibus, ſeſſilibus, floribus pen- 
dulus. (See Plate CCCL.) The flower of the olea 
odoratiflima is by ſome ſaid to give the fine flavour to 
the green tea; but Thunberg attributes the ſaid flavour 
to the Cemellie ſeſerque. 

Olive- trees are eaſily propagated by ſhoots ; which, 
when care has been taken to ingraft them properly, 
bear fruit in the ſpace of eight or ten years. Thoſe 
kinds of olive trees which produce the pureſt oil, and 
bear the greateſt quantity of fruit, are ingrafted on 
the ſtocks of inferior kinds. 

Different names are aſſigned by the French to the 
different varieties of the olive tree: and of theſe they 
reckon 19 whilſt in Florence are cultivated no fewer 
than 32. 

Olive ſhoots are ingrafted when in flower. If the 
operation has been delayed, and the tree bears fruit, 
it is thought ſufficient to take of a ring of bark, two 
fingers breadth in extent, above the higheſt _ In 
that caſe the branches do not decay the firſt year ; 
they afford nouriſhment to the fruit, and are not lopped 
off till the following ſpring, Olive trees are common- 
ly planted in the form of a quincunx, and in rows at 
a conſiderable diſtance from one another. Between 
the rows it is uſual to plant vines, or to ſow ſome 
kind of grain. It is obſerved that olives, like many 
other fruit-trees, bear well only once in two years. 
The whole art of drefling theſe trees conſiſts in remo- 
ving the ſuperfluous wood: for it is remarked, that 
trees loaded with too much wood produce neither ſo 
much fruit nor of ſo good a quality. 

Their propagation in England is commonly by layers. 

The laying 1s — on the young branches in 
ſpring. Give plenty of water all ſummer, and they will 
ſometimes be rooted and fit for potting off in autumn; 
but ſometimes they require two ſummers to be rooted 
eſfectually; however, when they are properly rooted, 
take them off early in autumn, and put them ſeparate- 
ly; give them water, and place them in the ſhade till they 
have taken freſh root; and in October remove them 
into the green-houſe, &c. 

Thoſe you intend to plant in the open ground, as 
before ſuggeſted, ſhould be kept in pots, in order to 
have 4 — — ſhelter of a garden -· frame two or three 
years, till they have acquired ſome ſize, and are hard- 
ened to the full air; then tranſplant them in to a warm 
border againſt a wall: mulch their roots in winter, and 
mat their tops in froſty weather. 
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Olives have an acrid, bitter, extremely diſagreeable 
taſte : pickled (as we receive them from abroad) they 
prove leſs diſagreeable. The Lucca olives, which are 
ſmaller than the others, have the weakeſt taſte ; the Spa- 
niſh, or larger, the ſtrongeſt ; the Provence which 
are of a middling ſize, are generally the moſt eſteem- 
ed. 

When olives are intended for preſervation, they are 
gathered before they are ripe. The art of preparing 
them conſiſts in removing their bitterneſs, in preſerv- 
ing them green, and in impregnating them with a 
brine of -aromatized fea falt, which gives them an a- 
greeable taſte. For this purpoſe different methods 
are employed. Formerly they uſed a mixture of a 
pound of quicklime, with fix pounds of newly ſifted 
wood-athes ; but of late, inſtead of the aſhes, they 
employed nothing but a lye. This, it is alledged, ſoftens 
the olives, makes them more agreeable to the taſte, 
and leſs hurtful to the conſtitution. In ſome parts 
of Provence, aſter the olives have lain ſome time in 
the brine, they remove them, take out the kernel, and 
put in a caper in its place. Theſe olives they preſerve in 
excellent oil; and when thus prepared, they ſtrongly 
ſtimulate the apetite in winter. Olives perfectly ripe 
are ſoft and of a dark-red colour. They are then eaten 
without any preparation, excepting only a ſeaſoning of 
pepper, ſalt, and oil; for they are extremely tart, bit- 
ter, and corroſive. | 

The oil is undoubtedly that part of the produce of 
olive-trees which is of greatelt value. The quality 
of it depends on the nature of the ſoil where the trees 
grow, on the kind of olive from which it is expreſſed, 
on the care which is taken in the gathering and preſ- 
ſing of the fruit, and likewiſe on the ſeparation of 
the part to be extracted. Unripe olives give an into- 
lerable bitterneſs to the oil; when they are over ripe, 
the oil has an unguinous tafte : it is therefore of impor- 
tance to chooſe the true point of maturity, When the 
ſituation is favourable, thoſe ſpecies of olives are culti- 
vated which yield fine oils ; otherwiſe, they cuitivate 
ſuch ſpecies of trees as bear a great quantity of fruit, 
and they extract oil from it, tor the ule of ſoaperies, and 
tor lamps- 

They gather the olives about the months of No- 
vember or December. It is beit to put them as ſoon 
as poſſible into baſkets, or into bags made of wool or 
hair, and to preſs them immediately, in order to ex- 
tract a fine oil, Thoſe who make oil only for foap- 
eries, let them remain in heaps ſor ſome time ia their 
ſtorehouſes; when afterwards preſſed, they yield a 
much greater quantity of oil. Thoſe even who ex- 
tract oil to be uſed in tood, ſometimes allow them to 


ferment in heaps, that they may have more oil; but 


this is extremely hurtful to the quality of the oil, and is 
the reaſon why fine oil is fo yery rare. M. Duhamel 
recommends not to mix ſound clives with thoſe in 
which a termentation has already begun, and ſtill lets 
with ſuch as are putrified : in both caſes, the oil which 
is extracted is of a bad quality, and unfit for preſerva- 
tion. In order to have the oil in its purity, we muſt 
allow it to depoſit its ſediment, and then, pour it of 
into another veſſel. The oil extracted from the pulp 
only of olives is the molt perfect which can be ob- 
tained, and will keep for ſeveral years; but that which 
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is extracted from the kernel only, or ſrom the nut, or 
from the whole olive ground in the common way in 
public mills has always more or fewer defects, loſes 


OLE 


injures their young branches; therefore let the prin. Oleaglnon 
cipal part be potted in rich earth, and placed among ' 


the green houſe ſhrubs, and managed as others of ®leorin, 
that kind. b S 2+ 
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its limpidity in a certain time, and is very apt to be- 
come rancid. Care muſt be taken likewiſe to keep the 
oil in proper veſſels well ſhut. After all, in the courſe of 
time, olive oil loſes its qualities, becomes diſagreeable 
to the taſte and ſmell, diminiſhes in fluidity, and at 
length thickens conſiderably. 

Ihe refuſe of the firſt preſſing, when ſqueezed a 
ſecond time, yields an oil, but thicker and leſs pure 
than the former. What remains after the ſecond 
preſſing, when mixed with a little water and placed 
in a pan over the fire, produces by preſſure a third 
oil, but of a very inferior quality. What remains af- 
ter all the oil is expreſſed, is termed grignon, and is of 
no farther uſe but as ſuel. 

The ſediment, or faces, of new oil, we name aſter 
the ancients, amurca g it is an excellent remedy in 
rheumatic affections. In Paris the wax uſed for ſhoes 
is commonly made of the dregs of defecated oil and 
ſmoke- black. 

Oil of olives is an ingredient in the compoſition of 
a great many balfams, ointments, plaſters, molliſy- 
ing and relaxing liniments. It is of an emollient and 
ſolvent nature ; mitigates gripes of the colic, and the 
pains accompanying dyſentery ; and is one of the beſt 
remedies when one has chanced to ſwallow corroſive 
poiſons ; but it by no means prevents the fatal acci- 
dents which enſue from the bite of a ſnake, as has 
been pretended. It is an effectual cure, as M. Bour- 
geois tells us, for the ſting of waſps, bees, and other 
inſets. A bandage ſoaked in the oil is immediately 
applied to the ſting, and a cure is obtained without 
any inflammation or ſwelling. 

Olive oil is of no uſe in painting, becauſe it never 
dries completely. The belt ſoap is made of it, mixed 
with Alicant ſalt- wort and quicklime, 

Great Jrought, as well as much rain, is extremely 
injurious to the crop of olives. This fruit is much 
expoſed to the attacks of a worm peculiar to itſelf, 
and which injures it ſo much, that after the olives 
are gathered the produce of the oil extracted from them 
is diminithed one half. 

The wood of the olive tree is beautifully veined, 
and has a pretty agreeable imell : it is in great eſteem 
with cabinet-makers, on account of the fine poliſh 
which it aſſumes. It is of a reſincus nature, and con- 
ſequently excellent for burning. 

As the laurel branch is the ſymbol of glory, ſo the 
olive-branch covered with leaves has from the molt 
ancient times been the emblem ot concord, the {ymbol 
ef tricndihip and peace. 

"The leaves of olive trees have an aſtringent quality. 
Many people aſe them in making gargles ſor inflam- 
mations of the throat. 

"Theſe plants in this country muſt be kept princi- 
pally in pots for moving tothe ſhelter of a green-houſe 
in winter; for they are too tender to proſper well in the 
open ground in tis climate z though ſometimes they 
are planted againſt a warm ſouth wal', and ſheltered oc- 
caſionally ſr. m ſroit in wiater, by mulchir g the roots, 
end matting their teps ; whereby they may be pre- 
ſerved, aud will ſometimes produce fruit for pickling : 
a very ſevere winter, however, often kills or greatly 
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which thows that ſomething poiſonous belongs even to 


Theſe trees are often ſent over from Italy to the 
Italian warehouſes in London, along with orange- 
trees, &c. where pretty large plants may be purchaſed 
reaſonably, which thould be managed as directed for 
orange trees that are imported from the ſame country, 
See CiTzus. | 

OLEAGINOUS, ſomething that partakes of the 
nature of oil, or out of which oil may be expreſſed. 

OLEANDER, or os Bay, nerium: A genus 
of the pentandria monogynia clas. Its characters are 
theſe : The empalement of the flower is permanent, 
and cut into hve acute ſegments ; the flower has one 
turnnel-ſhaped petal, cut into five broad obtuſe ſeg- 
ments, which are oblique; it hath a nectarium, ter- 
minating the tube, which is torn into hairy ſegments : 
it hath five ſhort awl-ſhaped ſtamina within the tube; 
it hath an oblong germen, which is bifid, with ſcarce 
any ſtyle, crowned by ſingle ſtigmas; the germen af. 
terwards turns to two long, taper, acute-pointed pods, 
filled with oblong ſeeds lying over each other like the 
ſcales of a fith, and crowned with down. There are 
four ſpecies. 

Theſe plants are generally propagated by layers in 
this country ; for although they will take root from 
cuttings, yet that being an uncertain method, the 
other is generally preferred ; and as the plants are very 
apt to produce ſuckers or ſhoots from their roots, 
thoſe are belt adapted ſor laying ; for the old branches 
will not put out roots: when theſe are laid down, 
they ſhould be ſlit at a joint, in the ſame manner as 
is practiſed in laying of carnations. There are few 
plants which are equal to them either to the ſight 
or ſmell, for their ſcent is very like that of the flowers 
of the white thorn ; and the bunches of fowers will 
be very large if the plants are ſtrong. | 

It is called nerium from ee, © humid,” becau it 
grows in humid places. The p lant itſelf has a force 
which is inſuperable; for its juice excites ſo great 
and violent an inflammation, as immediately to put a 
ſtop to deglutition : and if it be received into the 
ſtomach, that part is rendered incapable cf retaining 
any thing ; the pernicious drug exerting its force, and 
purging both upwards and downwards, 

Nerium in qualities reſembl:s the apocynum. See 
Arocyxun. But when handled and examined upon an 
empty ſlomach, in a cloſe chamber, it cauſes a numb- 
neſs coming by degrees, with a pain in the head; 


the ſmeil, though there is no danger if it be received 
in the open air, as may be found upon trial. Antidotes 
againſt its potfons are vinegar and all acids. 
OLEARIUS (Adam), miniſter to the duke of 
Holſtein, and ſecretary to the embaſſy ſent in 1633 to 
the great duke of Muſcovy and to the king of Perſia. 
He ipent fix years in this employment: and, on his 
return, publiſhed a relation of his journeys, with maps 
and figures, at Sleſwie, 1656, in folio, He wrote an 
Abridgment of the Chronicles of Helflein from 1448 
4 1663 ; and was appointed librarian to the duke of 
Holttein, in which capacity he probably died. He 
has the character of an able mathematician, an . 
0 
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recorded in the black book of the admiralty. 
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ſian language. 

OrLzarivs (Codirey), ſon of Godfrey Olearius, 
D. D. ſuperintendant of Halle in Saxony, was born 
there in 1639. He became profeſſor of Greek at 
Leipſic ; and ſhowed his abilities in that language by 
52 exercitations on the dominical epiſtles, and upon 
thoſe parts cf the epiſtles in the New Teſtament which 
are read in the public exerciſes, and which among the 
Luthurans are the ſubject of part of their ſermons. He 
diſcharged the moſt important polts in the univerſity, 
and among other dignitics was ten times rector of it. 
His learning and induſtry were diſplayed in 106 theo- 
logical diſputations, 61 in philoſophy, ſome program- 
mas upon diſficult points, ſeveral ſpeeches and theclo- 
gical counlels ; which make two thick volumes ; be- 


ide his Moral Iheology, his introduction to Theology, 


which treats of caſes of conſcience, and his Herme- 
neutica Sacra. He lived to a, good old age, dying in 
1713. His oldeſt ſon of his own name was a man cf 
genius and learning, a profeſſor in the ſame univerſity, 
who publithed ſeveral works, but died young of a con- 
ſumption before his father. 

OLECRANUM, or OLEcr axon, in anatomy, the 
protuberance of the ulna, which prevents the joint of the 
elbow from being bent back beyond a certaia length. 
See AvaTony, ns 51. 

OLENUS, a Greek poet, older than Orphens, 
came from Xanthe, a city of Lycia. 
ſeveral hymns, which were ſung in the iſland of Delos 
upon teſtival days. OClenus is ſaid to have been one 
of the founders of the oracle at Delphi ; to have been 
the firſt who filled at that place the office of prieſt of 
Apollo; and to have given reſponſes in verſe: but the 
truth of theſe aſſertions is very doubtful. 

OLERON, aa iſland of France, on the coaſt of 
Aunis and Saintonge, about five miles from the con- 
tinent. It is 12 miles in length and five in breadth ; 
and is very fertile, containing about 12,000 inhabi- 
tants, who are excellent ſeamen. 
caſtle, which is well fortified ; and there is a light- 
houſe placed there for the direction of ſhips. It is 14 
miles ſouth-eaſt of Rochelle. W. Long. 1. 26. N. 
Lat. 46. 10. 

Sea-Laws of Ortron, certain laws relative to ma- 
ritime affairs, made in the time of Richard I. when he 
was at the iſland of Oleron. Theſe laws being ac- 
counted the moſt excellent ſea-laws in the world, are 
See Sel- 
den's Mare Clauſum. 

OLEUM rarinmz cusisri, commonly called caf- 


tor oil, is extracted from the kernel of the fruit pro- 


duced by the Ricinus Americans. (See Ricixus). 
This oil has been much uſed as a purgative in medi- 
cine, It acts gently on the buwels, with little or no 
irritation. By many phyſicians it kas been deemed 
a ſovereign remedy in bilious, calculous, and nephri- 
tic complaints; but its taſte is extremely nauſeous, and, 
when frequently uſed, it is apt to relax the tone of the 
bowels. It is recommended to be given in clyſters; and 
Dr Canvane of Bath affirms, that when children can- 
not be made to ſwallow any medicine, if the navel 
and hypochondria be rubbed with this oil, it will 
produce one or two phyſical ſtools. He adds, that 
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olearius of muſic, and a good orientaliſt, eſpecially in the Per- 


He compoſed 


It is defended by a 
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given in ſmall draughts, or by clyter, or by cn:b:0- 
cation, it is an excellent and wond-rful vermifuze. 

OLFACTORY nerves. Sce Axaromnr, no 136 
and 140. 

OL GA, queen of Igor, the ſecond monarch of 
Ruſſia, who flouriſhed about the year 880, having ſuc- 
ceeded his father Ruric, who died in 878. Olga was 
born in Pleſcow, and was of the belt family in that 
city. She bore him one ſon, called Swetlaw. Igor 
being murdered by the Drewenſes, or Drewliani, Olga 
revenged his death. She went afterwards, for what 
reaſon we know not, to Conſtantinople, where the was 
baptized, and received the name of He. 

The emperor John Zimiſces was her god father, 
and fell in love with her as we are told ; but ſhe, al- 
leging their ſpiritual alliance, r:fuſed to marry lum. 
Her example made ſome impreſſion upon her ſubjects, 


O:f.Aury 


Oligacdra. 
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a good number ef whom became converts to Chriſti- 


anity; but none upon her ſon, who reigned for a 
long time after her death, which happened at Percſlaw, 
in the 8oth year of her age, 14 years after her baptiſm. 
The Ruſſians to this day rank her among their ſa'nts, 
and commemorate her feſtival on the 11th of July. 
OLIBANUM, in pharmacy, a gummy reſin the 
produ& of the junip:rus lycia ( Lin.), brought from 
Turkey and the Eaſt Indies, uſually in drops or tears 
like thoſe of maſtich, but larger; of a pale yellowiſh, 
and ſometimes reddilh, colour ; a moderately warm 
pungent taſte, and a ſtrong, not very agreeable ſmell. 
This drug has received many different appellations, 
according to its different appearances : the ſingle tears 
are called ſimply olibanum, or thus; when two are join- 
ed together, they have been called /hus maſculum, and 
when very large, thus femininum : ſometimes four or 
five, about the bigneſs cf filbreds, are found adhering 
to a piece of the bark of the tree which they exuded 
from; theſe have been named thut corticoſum : the finer 
powder which rubs off from the tears in the carriage, 
mica thuris; and the coarſer powder, manna thuris. This 
drug is not however, in any of is ſtates, what is now 
nn thus or frankincenſe in the ſhops. See the article 
nus. 

Olibanum conſiſts of about equal parts of a gummy 
and reſinous ſubſtance: the firſt ſoluble in water, the 
other in rectified ſpirit. With regard to its virtues, 
abundance have been attributed to it, particularly in 
diſorders of the head and breaſt, in hæ moptoes, and 
in alvine and uterine fluxes; but its real effects in theſe 
caſes are far from anſwering the promiſes of the re- 
commenders. Riverius is ſaid to have had large experi- 
ence of the good effects of this drug in pleuriſies, eſpe- 
cially epidemic ones: he directs a ſcooped apple to be 
filled with a dram of olibanum, then covered and roaſt- 
ed under the afhes ; this is to be taken for a doſe, three 
ounces of carduns water after it, and the patient co- 
vered up warm in bed; in a ſhort time, he ſays, either 


a plentiful ſweat, or a 2 diarrhcea enſues, which 


carry off the diſeaſe. colkroy informs us, that he 


has frequently made uſe of this medicine after veneſec- 
tion, with good ſuccels ; but acknowledges that it lias. 
ſometimes failed. 

OLIG/AZZDRA, in natural hiſtory, the name of a 
genus of cryltals compoſed of very few planes, as the: 
name expreſſes. The word is compounded of «2:25: a 
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ſew,” and % © a plane.” The bodies of this clafs 
are cryſtals of the imperfect kind; being compoſed of 
columns affiexd irregularly to. forme ſolid body at 
one end, and the other terminated by a pyramid ; but 
the column and pyramid being both pentangular, the 
whole conſiſts only of ten planes, and not, as the com- 
mon kind, of 12. 

OLIGARCHY, a form of government where- 
in the adminiſtration of affairs is confined to a few 
hands. 

OLIO, or Oc110, a ſavoury diſh, or food, com- 
poled of a great variety of ingredicats ; chiefly found 
at Spanith tables. | | 

The f.rms of olios are various. To give a notion 
of che ſtrange aſſemblage, we ſhall here add one from 
an approved author. 

Take rump of beef, neats tongues boiled and dried, 
and Bologna ſauſages; boil them together, and after 
boiling two hours, add mutton, pork, veniſon, and 
bacon, cut in bits; as alſo turnips, carrots, onions, 
and cabbage, borage, endive, marigolds, ſorrel, and 
ſpinach : then ſpices, as ſaffron, cloves mace, nut- 
meg, &c. This done, in another pot put a turkey, 
or goole, with capons, pheaſants, wigeons, and ducks, 
patridges, teals, and ſtock-doves, ſnipes, quails, and 
larks, and boil them in water and ſalt. In a third 
veſſel, prepare a ſauce of white wine, ſtrong broth, 
butter, bottorus of artichokes, and chetnuts, with 
cauliflowers, bread, marrow, yolks of eggs, mace, and 
ſaffron. Laſtly, dith the olio, by firſt laying out the 
beef and veal, then the veniſon, mutton, tonguss, and 
ſauſages, and the roots over all; then the largeit ſowls, 
then the imalleit, and laſt pour on the fource. 

OLISIPO, (Pliny, Antonine, Inſcriptions) ; a town 
of Luſitania, ſituated on the north ſide of the frith of 
the 'Tagus ; of uch antiquity, that Solinus thought it 
was built by U:ytts; and Mela, probably to favour 
this opinion, writes, according to the common copies, 
Vite; both of them perhaps deceived by limi- 
larity of found, It was a municipium, with the ſur- 
name /elicitus Julia, a privilege granted by the mu- 
nificence of Auguſtus, (Inicripuons, Pliny). Now 
Liſbon, capital of Portugal, ſituated on the north 
bank of the Tagus. diſtant about ten miles from its 
mouth. See Liszon. ? 

OLIVVAREZ (Count de), by name Don Gaſpar de 
Guzman, favourite and miniſter to Don Philip IV. of 
Spain, about 1620; a man of great parts and bound- 
leis ambition. Philip no ſooner became king, than 
be became the ſubject of this his favourite. The king 
had abilities, it is true, but they lay dormant ; and 
whillt he ſpent his time in liſtleſs inactivity, the 


whole government was under the direction of Oliva- 


rez. The count's management, indeed was ſuthci- 
ently dexterous in accomplithing his own deſigns ; for 
by the belt framed excuics, and on the molt plaulible 
pretexts, he removed all ſuch as he thought ttood in 
his way: nor did he ſtop there, but ſometimes perſe- 
cuted his rivals even to death, of which Don Rodrigo 
Calderona was a melancholy inſtance, an initance which 
at the time excited univerſal compaſſion. This miniſter, 
in ſhort, had a genius of no common kind; added to 


which, he had a diſpoſition which ſpurned all con- 


troul. | 
Lic had perſecuted the late miniſtry for their puſila- 


C 269. 1} 
nimity in the management of affairs; he therefore Olivare, 
thought it neceſſary, and it was certainly prudent, to 
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purſue new meaſures. His (elf-ſufficiency, though un- 
bounded, was.goncealed under the veil of aſſumed 
madeſty, and he was careful to make it appear that 
he was wholly taken up with the things of his own 
province. His politics were perhaps, of a refined but 
not of a very uſeful, tendency ; for his imprudence, or 


his wrong notions on the ſubject, made him renew a 


war with Holland, contrary to the univerſal opinion 
ot the council and the people, By the ſame impru- 
dence, or by ſomething worle, he provoked England, 
and obliged her. to endeavour to humble the pride 
and leflen the authority of the houſe of Auſtria. 
Thus far he had been of little ſervice to his country, 
having only provoked the reſentment of the moſt power- 
ful ſtates, particularly England, France Holland, &c. to 
conſpire tor its ruin. It is remarkable that Olivarez 
notwithitanding this, never loſt his credit; and indeed 
things fo turned about in the end, that though Spain 
tor a whole year was put to the ſevereſt trials, it ac- 
quired a degree of fame which tufficiently, in the ge- 
neral opinion, overbalanced ſome little lots. Olivarez 
too was particularly fortuuate in making the peace ; 
in which tranſaction he gained a very considerable ad- 
vantage over Richlieu, io tha: things appeared to be 
{till in a very favourable train. Fortune, however, 
was not always quite ſo indulgent to the ſchemes of 
this miniſter ; he again drew Spain into a war with + 
Mantua, contrary to the ſentiments of the wiſctt men; 
from which is jultly dated its declenſion if not its 
ruin. 

On the whole, Olivarez ſeems to have been always 
averſe to peace; and with juch a reſtleſs diſpoſition, 
it is undoubtedly wonderful that he held his place 
ſo long and with ſo few complaints as he did. 

It was certainly owing to his ambition and ob- 
ſtinacy, that an almoſt general war was excited a- 
bout the year 1627, and which, as we have ſaid, 
proved ſo fatal to Spain. So averie, indeed, does 
he appear to have been to peace, that he uſed eve- 
ry means in his power to prevent the reitoration of 
it in Italy; and for this very purpoſe he ſeut Feria 
into Milan, whom he knew to be a man of ſuch a 
temper and abilities as i ited his purpoſes; for he was 
naturally averſe to quiet. He endeavoured to break 
the alliances of the duke of Mantua by various ſtra- 
tagems ; but they did not ſucceed: the ſchemes of 
Olivare: and the intrigues of Feria being totally de- 
teated. Our minister had ſoon after this another caule 
of mortification, on Richlieu's being created a duke 
and peer of France, and unanimouſly admitted a- 
mong the Venetian nobility; which could not fail to 
be a ſevere ſtroke on Olivarez, who conſidered him 
as his implacable enemy. 

The people at length began to ſee and to bs diſ- 
pleaſed with his conduct; and with reaſon, had they 
known 1t all, tor it was in many inſtances cruel and 
deteſtable. Indeed the diiferences which at that time had 
ſo long ſublitted between France and Spain were the 
effect ot the private animoſity betweenhim and Richlieu. 
Things, however, ſo turned about, aud Spain was ſo 
unuiually ſucceſsful, that the faults of the miniſter 
were overlooked for the time; but this unexpected 
good fortune had no other effect than that of NC 
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inſtance, one of the moſt headſtrong and obſtinatz 
men in the world; he had ſet his heart on the reduc- 
tion of Caſal in Italy, and he was determined on it 
at whatever hazard; this fooliſh enterpriſe was, how- 
ever, unaccountably defeated, and the Spaniſh army 
experienced a total defeat. 

The revolt of the Catalans, whom he wiſhed to de- 

rive of their privileges, was the next conſequence of 
his folly : be had privately employed the Marquis de 
los Velez to extinguiſh this rebellion ; but the cruelty 
of the meaſures uſed for this purpoſe only inflamed 
it the more. The revolution of Portugal, another 
diſaſtrous event, was allo the reſult of his obſtinacy and 
11g0ur. 8 

This ſeries of ill: fortune, which ought to have 
opened the eyes of the Catholic king and his miniſters, 
ſeemed to infatuate both. "The great fecret by which 

livarez had governed his maſter was being the corn- 
panion, or at leaſt the confident, of his pleaſures. 
While he affected to deceive the world with a ſpe- 
cious appearance of religion and piety, he was not 
only immerſed in vice himſelt, but encouraged and 
promoted it in his prince, to the ſcandal of bis ſub- 
At this time, 
of all others the moit improper, Olivarez produced 
a baſtard of lis, hitherto called Julian; he had ta- 
ken ſo little care of this ſon, that, not able to ſubſiſt in 
Spain, he had paſſed over to the Indies, where, in 
very mean ſtations, he had ſcarce got bread. On 
him he now bettowed the name of Den H-nrico de 
Guzman; and, bringing him with great pomp and 
ſplendor to court, either flattered or forced the con- 
ſtable of Caltile to give him his daughter ; in conſi- 
deration of which alliance he was to devolve upon him 
his duchy of St Lucar. In the beginning of his ad- 
miniſtration, by ſome accident or other, he preſented 


to the king a memorial, in relation to an affair upon 


which his majeſty had already received one from Don 
Balthaſar de Zuniga ; upon comparing them, they 
contradicted each other flatly, The king ordered 
a perſon of great quality to inquire thoroughly into 
this buſineſs ; in conſequence of which Don Baltha- 
ſar's memorial appeared to be the truth, and that of 
Olivarez the reverſe of it. The king was very angry; 
but the count regained his favour, by procuring for 
him the fair actreſs Calderona. By this woman he 
had a ſon of whom no great notice was taken ; but 
now, to obſcure the folly of the Conde Duke, this 
youth, ſcarce in the 14th year of his age, was pro- 
duced, with the title of Don Juan of Auftria, and de- 


clared generaliſſimo of the army againlt Portugal; 


while the heir apparent to the crown, Don Balthaſar, 
was left under the tuiton, or rather in the cuſtody, 
of the counteſs of Olivarez; at which conduct the 
queen was chagrined, the people enraged, and the 
world in general aſtoniſhed, 7 

His ſchemes now began to be entirely broken and 
defeated every where and in every kind; he fell under 
the diſpleaſure of the queen, the emperor, the gran- 
dees, and the people all at once, and experienced the 
diſgrace he had long merited. His ill fortune, which 
came upon him with the force of a torrent, did not, 
however, whclly overpower him; he was indeed ob- 
liged to conceal himſelf, in order to avoid the rage of 
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the populace ; but he had fiill confidence enough to 
olfer an apology for his con int, which poiſeTed no 
icon{iderab:e ſh tre of wit and humour, well tempered 
with ſpirited and malterly reaſoning. It was not, 
however, of any conlequence to him; fer he was La. 
niſhed to Toro, where, worn cut by intirmities, er 
overcome by deſpair, h: ended his days about the 
year 1645. 
OLIVE, in botany. Sce Or ta. 


In order to obtain the olive oil, the 


to be put under the block. By turning the ſcrew, all 
the liquor is preſſed out of the malhed olives, and is 
called virgin oil; after which, hot water being poured 
upon the remainder in the preſs, a coarſer cil is ohtaj. 
ed. Olive oil keeps only about a year, after wich ic 
degenerates. 

Oirrs-Colour, a yelow mingled with black. 

OLive (Peter John), was born in France and die 
in 1297, in the firtieth year of his age, In lis youth, 
he wrote a book in praiſe of the Virgin Mary, which 
was condemned during the pontificate of Nicholas III. 
as containing ſame things too extravagant. He atter- 
wards was irequently accuſed by the brothers of his or- 
der, whoſe reſentment he had drawn upon limſe'f by- 
his ſevere reproots cf their luxury, and his endeavours 
to recal them to the poverty and rigour of their firit in- 
ltitution. After his death his body was dug up, he 
was condemned as a heretic, and his writings were 
burnt, and remained prohibited till the time of Sixtus 
IV. who having ordered them to be examined, declu- 
red they contained nothing expreſsly contrary to the 
Catholic faith. The propoſitions condemned by John 
are mentioned by Emmericus, in his Dirc&ory ot the 
Inquiſition, under twenty-two heads. The chief of 
them are, That the Pope was the my ſtical antichriſt; 
that St Francis was the angel in the Revelations ſaid 
to have the mark of the living God, and that his rule 
was the true goſpel; that the perfect ſtate of the 
church began with St Francis; and that Chriſt and his 
apoſtles had no property cither in common or in-par- 
ticular, but only the uſu- ſruct of what they enjoyed.” 

OLIVER (Ifaac), an excellent Engliſh pain'er, 
born in 1556, eminent both for hiſtory and portraits. 
Several fine miniatures of this maſter are to be ſecn in 
the collections of the nobility and gentry ; ſome cf 
them portraits of himſelf. As he was a very good de- 
ſigner, his drawings are finiſhed to an extraordinary 
degree of perſection; many being copies after Parme- 
giano. Rubens and Vandyck painted James I. aſter 
a miniature of Oliver's, which is a ſufficient teſtimony 
of his merit. He died in 1617. 

OL1vex (Peter), the ſon and diſciple of Iſaac Oli- 
ver, was born in 1601. He arrived at a degree of per- 
fection in miniature portraits conſeſſedly ſuperior to his 
father, or any of his cotemporaries, as he did not con- 
fine his ſubjects to a head only. In the collections of 


Charles I. and James II. there were 13 hiſtorical ſub. 
jects painted by this Oliver; of which ſeven are ſtill 
preſerved 
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ſeſlion of the ducheſs of Portland. He died in 1660, 

OLIVET, or Mount of Otis (anc. geog.), was 
ſitnated to the eaſt cf the city of Jeruſalem, and part - 
ed ſrom the city only by the brook Kidron, and by 
the valley of Jehoſhaphat, which ſtretches out from the 
north to the ſouth. It was upon this mount that So- 
lomon built temples to the gods of the Ammonites 
(1 Kings xi. 7,) and of the Moabites, out of com- 
plaiſance to his wives, who were natives of theſe na- 
tons. Hence it is that the Mount of Olives is called 
the Mecuntain of corrupt »n (2 Kings xxiii. 13.) Jo- 
ſephus, ſays, that this mountain is at the diſtance of 
five ſtadia, or furlongs, from Jeruſalem, which make 
625 geometrical paces, or the length of a Sabbath- 
day's jcurney, fays St Luke (Acts i. 12.) The Mount 
of Olives had three ſummits, or was compoſed of three 
ſeveral mountains ranged one after another from north 
to ſouth. The middle ſummit is that from whence 
our Saviour aſcended into heaven. It was upon that 
towards the ſouth that Solomon built temples to his 
idols. The ſummit which is moſt to the north is 
diſtant two furlongs from the middlemoſt. This 
is the higheſt of the three, and is commonly called 
Galilee. 

In the time of King Uzziah, the Mount of Olives 
was ſo ſhattered by an earthquake, that half of the 
earth that was on the weſtern ſide fell down, and 
roll-d four ſurlongs or 500 paces from thence, towards 
the mountain which was oppoſite to it on the eaſt: ſo 
that the earth blocked up the highways, and covered 
the king's gardens. 

Mr Maundrell tells us, that he and his company 

doing out of Jeruſalem at St Stephen's gate, and croſ- 
{ing the valley of Jehoſhaphat, began immediately to 
aſcend the mountain ; that being got above two-thirds 
of the way up, they came to certain grottoes cut with 
intricate windings and caverns under ground, which 
were called the ſepulchres of the prophets : that alittle 
higher up were twelve arched vaults under ground 
Randing fide by fide, and built in memory of the 
apoſtles, who are ſaid to have compiled their creed in 
this place ; that ſixty paces higher they came to the 
place where Chriſt is ſaid to have uttered his prophecy 
concerning the final deſtruction of Jeruſalem ; and a 
little on the right hand, to another where he is ſaid 
to have dictated a ſecond time the Lord's prayer to 
his diſciples ; that ſomewhat higher is the cave of a 
faint called Pelugia; a little above that a pillar,. de- 
noting the place where an angel gave the Bleſſed Vir- 
gin three days warning of her death; and at the top 
of all, the place cf our Bleſſed Lord's aſcenſion. 

OLIVETAN ( Robert), related to the famous Cal- 
vin, printed at Neutchatcl m 1535, in tolio, a verſion 
of the Bible into French, the firſt which had been 
tranſlated from the original Hebrew and Greek. It 
is written in an uncouth and barbarous ſtyle, and is far 
from being faithful. The characters in which it is 
printed are Gothic, and the language of it is no leſs 
ſo. It is valued only becauſe it is rare to be found. 
Calvin is thought to have had a very conſiderable ſhare 
in this tranſlation. Olivetan ſurvived his publication 
but a ſhort time; for he was pciſoned at Rome the 
year after, of which his tranſlation is alleged to have 


been the cauſe, Olivetan's Bible, reviſed by John Cal- 
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Ol'vet, preſerved in the cloſet of queen Caroline at Kenſing- 
Olivetan, ton; and a capital painting of his wife is in the poſ- 
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vin and N. Malinger, was reprinted at Geneva, in 1 540, 


in quarto. This edition is ſtill rarer than the former, 
It is called the Bible de i Eper, becauſe the printer, had 
a ſwcrd for his ſign, 

OLIVIER (Claude Matthieu), advocate of the par- 

liament of Aix, was born at Marleilles in 1701, and a 
peared at the bar with eclat. He had a chief hand in 
the eſtabliſhment of the academy of Marſeilles, and was 
one of its original members, he poſſeſſed a quick and live- 
ly genius. A few hours retirement from ſociety and 
from his pleaſures were frequently ſufficient to enable 
him to ſpeak and write, even on important cauſes; but 
his works commonly bore marks of haſte. Given to ex- 
ceſs in every thing, he would employ a fortnight in the 
ſtudying the Code and the Digeſt, or in ſtoring his mind 
with the beauties of Demoſthenes, Homer, Cicero, 
or Boſſuet; and then abandon himſelf for another fort- 
night, frequently a whole month, to a life of frivolity 
and diſſipation. He died in 1736, at the age of 35, 
He publiſhed 1. Z* Hiftoire de Philippe roi de Mace- 
doine, et pere d' Alexandre le Grand, 2 vols, 12mo. No 
writer has ſo ably handled the hiſtory of the age of 
Philip, the intereſts of the different nations of Greece, 
and their manners and cuſtoms : but the conduct of the 
work is extremely defective. The digreſſions are too 
frequent, and often tedious. The ſtyle is in no reſpect 
ſuitable to a hiſtory. It is in general dry, uncon- 
need, and like the ſtyle of a T:Mertation. Some- 
times, however, we find in it paſſages full of fire and 
beauty, and turns of expreſſion truly original. A diſ- 
eaſe of the brain, with which he was attacked, and un- 
der which he laboured ſeveral years, prevented him 
from putting his laſt hand to the work. 2- Mami re 
fur les ſecours donnes aux Romaine par les Marſeillcis 
pendant la 2de Guerre Punique. 3. Memsire ſur les ſe- 
cours donnes aux Romains far les Marſeillois durant la 
Guerre contre les Gaulois. 

OLMUTZ, a town in Germany, in Moravia, with 
a biſhop's ſee, and a famous. univerſity. The public 
buildings are very handſome, particularly the Jeſuits 
college. It is a populous, trading, and very ſtrong 
place; and yet it was taken, with the whole garriſon, 
by the king of Pruſſia in 1741. In July 1758 he be- 
fieged it again; and when he had almoſt taken the 
place he was obliged to raife the ſiege, to go and 
meet the Ruſſian army. It is ſeated on the river Mo- 
rave. E. Long. 17. 35. N. Lat. 49. 30. 

OLOCENTROS, in natural hiſtory, a name given 
by the old Greeks to a ſmall animal of the ſpider kind, 
whoſe bite was accounted mortal. It is the ſame wit 
the ſolipuga, ſo called from its ſtinging, or biting molt 
violently, in places, or ſeaſons, where the ſuu had the 
moſt power, as Africa, &, The name fo/ifaga, was a 
corrupt way of writing that word; and this feems alſo 
a falſe way of writing the word heliocentros, which ſig- 
nifes the ſame as ſolipuga. 

OLYMPIA (Maldachini Donna), a woman of a 
very uncommon character. She flouriſhed about the 
middle of the laſt century. She was ſiſter in law to 
Pope Innocent X. and had the addrefs to acquire an 
unlimited power over this vain, weak and injudicious 
eccleſiaſtic. Her ſon Camillo was promoted to the car- 
dinalate, under the title of Pamphilio ; but falling in 
le ve with the Princeſs Roſſana a beautiful young widow, 
he laid afide his hat, and married. The crime, if it was 
one, was eſteemed by the Romans in general at lealt 5 
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mal. The pope, however, was diſpleaſed; and Olym- 
pia procured their baniſhment, being afraid leſt her 
daughter-in-law ſhould leſſen her authority in the ſacred 
court, This authority, equally unnatural and uacom- 
mon, reflected neither honour on her who held it, nor 
on the man who allowed her to hold it. Such ele- 
vated ſituations, however, whether they are the reward 
of merit, the effect of chance, or acquired by cunning, 
are ſeldom very ſecure. Olympia, who had procured 
the diſgrace of many who did not deſerve it, and who 
had herſelf- long merited ſuch a fate, at length expe- 
rienced both diſgrace and baniſhment, This was ob- 
tained by means of cardinal Panzircllo, a great favourite 
of the pope's. The immediate cauſe of it was this: The 
pope had determined, in order to leſſen his own trouble, 
to adopt a nephew; and to make him a Cardinal Pairon, 
in order to give audience to ambaſſadors and miniſters, 
and in his abſence to preſide at the council. For this 

urpoſe, at the recommendation of his favourite, his 
holineſs made choice of Aſtalli, brother ot the Marquis 
Aſtilli, who had married a niece of Olympia. Olympia 
indeed was flightly conſulted on the affair, and ſhowed 
no diſapprobation of the appointment. The pope, 
however, no ſooner got bim fixed in his new office, 
than he ſhowed his own weakneſs by repenting of it. 
Olympia too was ditpleaſed, and by her ſolicitations 
procured the difgrace of Aſtalli, before he had enjoyed 
either the honours or emoluments of his office. Pan- 
zirollo, however, ſoon managed matters ſo as to turn 
the ſcales: he prevailed upon the pope again to coun- 
tenance and honour Aſtalli; and, what was more, had 
influence ſufficient to periuade him to diſgrace Olympia, 
and to baniſh her the court. She had indeed abuied 
her authority in a moſt ſcandalous manner, and had 
gained ſuch an abſolute aſcendant over the pope, that 
in every thing his will had been ſubſervient to her dic- 
tates. Her avarice and ambition were unbounded: the 
diſpoſed of all benefices, which were kept vacant till ſhe 
tully informed herſelf of their value: the rated an office 
of 1000 crowns for three years, at one year's revenue, 
and it for life, at 12 years purchaſe, one half of which 
ſum the required to be paid in advance: the gave au- 
dience upon publis affairs, enacted new laws, abrogated 
thoſe of tormer popes, and fat in council with Innocent, 
with bundles of memorials in her hands. It was gene- 
rally ſaid that they lived together in a criminal corre- 


1pondence, and that ſhe had charmed him by ſome ſeeret 


incantation. 'In the Proteſtant countries the loves and 
intrigues of Innocent and Donna Olympia were repre- 
ſented upon the ſtage; and ſevere ſarcaſms were daily 
put into the hands of Paſquin at Rome. As ſhe had 
uſurped ſuch an abſolute authority, the new cardinal 
nephew ſaw the neceſſity of ruining her credit; he there- 
fore ſeconded the endeavours of Panzirollo. He inſinu- 
ated to the pope, that his reputation had ſuffered great- 
ly among the Catholics by her ſcandalous proceedings, 
and that his nuncios were treated with diſreſpect and 
contempt at the courts of the Emperor, France, and 
Spain. Upon theſe repreſentations, Innocent at 
length, but with great reluctance, baniſhed Olympia, 
and was reconciled to Prince Camillo and the Princeſs 
Roſſana; though ſome authors affirm that her baniſh- 
ment was no more than a political retreat, and that 
the (till in private directed the affairs of the pope. A 
woman ot Olympia's character, however, with ſuch un 
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bounded ambition, ſuch an extravagant luſt ſor power, Olympia. 


and 1ſvch an ambitious deſire of wealth, and who bal 
once poſſeſſed ſo great un aſcendency over ſuch a man 
as Innocent, was not to be ſo eaſily put off, She was 
baniſhed in 1650; but in 1652, ſhe again aſſumed the 
ſupreme direction of affairs juſt as before her diſpra-c. 
She again accomplithed the diſgrace of Altalli, and pro- 
cured the promotion of Azzolini to the office of ſecre- 
tary of the briefs. In 1654 his holineſs reſigned himicil 
entirely into the hands of this aſſuming woman; who, ob- 
ſerving his infirmities daily increaſing, redoubled her ra- 
pacity, diſpoſing of benefices to the h1heit bidders in all 
parts of Italy. She was again, however, in hazard of he- 
ing diſplaced by a new favourite, viz. the Cardinal de 
Retz; and had not the pope's diſſolution prevente it, 
it would in all probability quickly have taken place, 
During his laſt illneſs he received nothing but from 
the hands of Donna Olympia, who was at gre it pains 
to prolong his lite, watched continually at his bed-fide, 
and prevented theambaſladors or others from diſturbing 
him with diſcourſes upou buſineſs. She is ſaid, du- 
ring ihe laſt ten days of his lite, when he continued 
without the uſe of reaſon, to have amaſſed about halt 
a million of crowns, She 4id not find the ſucceeding 
pope (Alexander VII.) fo eaſy to be played upon as 
his weak predeceſſor: a number of memorials were ſent 
in againſt her, and his holineſs was well di{poſed to 
attend to them: he ordered her to retire from Rome, 
and at the ſame time began to examine witneſſes re- 
ſpecting her conduct. She was cut off, however, be- 
fore the trial was finiſhed, by the plague, which, in 
1636, afflicted Rome and its neighbourhood. Her 
eſtate was not confiſcated as was g-nerally expected; 
and the prince Pamphilio was allowed to ſucceed her. 
The pope only reſerved for his own relations about 
a million of crowns. 

OLymeia (anc. geog.), with the ſurname Piſatis 
(Strabo) ; ſo called from the territory of Piſa in Elis; 
deſcribed by Strabo, “ as the temple of Jupiter Olym- 
pius, before which ſtands a grove of wild olive-tre2s, 
in which is the ſtadium, or toot-courſe, ſo called be- 
cauſe the eighth part of a mile; and by which the 
Alpheus, coming down from Arcadia, runs.” Olym- 
pia, however, was famous, not merely for the temple 
of Jupiter, but alſo for a temple of Juno, 63 teet long 
with columns round it of the Doric order; and » 
Metroum or temple of the mother of the gods, a large 
Doric edifice; with holy treaſuries. Theſe, and the 
porticoes, a gymnaſium, prytaneum, and many more 
buildings, chiefly in the encloſure, with the houſes or 
the prieſts and other inhabitants, made Olympia no in- 
conſiderable place. The ſtadium was in the grove of 
wild olive-trees, before the great temple; and near it 
was the hippodrome or courſe for the races of horſes 
and chariots. The Alpheus flowed by from Arcadia 
with a copious and very pleaſant ſtream, which was re- 
ceived on the coalt by the Sicilian ſea. 

The temple of Jupiter was of the Doric order, 63 
feet high to the pediment, 95 wide, and 230 long; the 
cell encompaſſed with columns. It was erected with the 
country- ſtone; the roof, not of earth baked, but of 
Pentelic marble ; the flabs diſpoſed as tiles; the way 
to it up a winding ſtaircaſe. The two pediments were 
enriched with ſculpture; and one had over the centre 
a ſtatue of Victory gilded, and underneath a votive 
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At each corner was a gilded vaſe. 
Above the columns were fixed 21 gilded bucklers, of- 
ſered at the concluſion of the Achæan war by the Ro- 
man general Mummius. The gates in the two fronts 
were cf braſs, and over them were carved the labours 
f Hercules. Within the cell were double colonnades, 
vc tween which was the approach to the image. 

The Jupiter of Olympia was accounted alone ſuffi- 
cient to immortalize its maker, Phidias. It was of 
ivory and gold, the head crowned with olive. In the 
right hand was a ſtatue of Victory; in the left a 
flowered ſceptre, compoſed of various metals, on which 
wits an eagle. The ſandals were of gold, as alſo the 
veltmeat, which was curioufly emboſſed with lilies and 
animals, The throne was gold inlaid with ebony and 
ivory, and ſtudded with jewels, intermixed with paint- 
ings and exquiſite figures in relievo. The pillars be- 
tween the feet contributed to its ſupport. Before it 
were walls, ſerving as a fence, decorated principally 
with the exploits of Hercules; the portion oppoſite to 
the door of a blue colour. It was the office of a fa- 
mily deſcended from Phidias, called phedrunte or the 
poliſhers, to keep the work bright and clean. The 
veil or curtain was cloth rich with the purple dye of 
Phœnicia and with Afyrian embroidery, an offering 
of king Antiochus, and was let down from above by 
looſing the ſtrings. The image impreſſed on the ſpec- 
tator an opinion that it was higher and wider than it 
meaſured. Its magnitude was ſuch, that though the 
temple was very large, the artilt ſeemed to have erred 
in the proportions. The god, fitting, nearly touched 
the ceiling with his head; ſuggeſting an idea, that if 
he were to riſe up, he would deitroy the roof. A part 
of the pavement before it was of black marble, en- 
cloſed in a rim of Parian or white, where they poured 
oil to preſerve the ivory. 

'The altar of Jupiter Olympius was of great anti- 
quity, and compoſed of athes from the thighs of the 
victims, which were carried up and conſumed on the top 
with wood of the white-poplar-tree. The aſhes alſo of 
the prytaneum, in which a perpetual fire was kept on 
a hearth, were removed annually on a fixed day, and 
ſpread on it, being firſt mingled with water from the 
Alphens. The cement, it was affirmed, could be made 
with that fluid only; and therefore this river was much 
reſpected, and eſteemed the molt friendly of any to the 
god. On each fide of the altar were ſtone ſteps. Its 
height was 22 feet. Girls and women, when allowed 
to he at Olympia, were ſuffered to aſcend the baſement, 
which was 125 feet in circumference. Ihe people of 
Elis ſacrificed daily, and private perſons as often as 

they choſe. 

* Religion flouriſhed at Olympia, and many deities 
were worſhipped beſides Jupiter. Pauſanias has enu- 
merated above 6 Altars of various ſhapes and kinds. 
One to the unknown god ſtood by the great altar. 
The people of Elis offered on all theſe monthly; lay- 
ing on them boughs of olive; burning incenſe, and 
wheat mixed with honey; and pouring libations of 
ſuch liquors as the ritual preſcribed. At the latter 
ceremony ſometimes a form of prayer was uſed, and 
they jung hymns compoſed in the Doric dialect. 

Olympia was fituated on an eminence, between two 
ma untains called Ofa and Olympus. Though its ancient 
{p.:ndor is gone, the place reminds the traveller of 
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what it once was. 
a ſmall place called Longinico, 50 miles ſouth of Le- 
panto, in E. Long. 22. 0. N. Lat. 37. 40. 

OLYMPIAD, the ſpace of four years, whereby 
the Greeks reckoned time.— The firſt Olympiad fell, 
according to the accurate and learned computation of 
ſome of the moderns, exactly 776 years before the 
firſt year of Chriſt, or 775 before the year of his birth, 
in the year of the Julian period 3938, and 22 years be- 
fore the building of the city of Rome. The games 
were exhibited at tne time of the full moon next after 
the ſummer ſolſtice; therefore the Olympiads were 
of unequal length, becauſe the time of the full moon 
differs 11 days every year, and for that reaſon they 
ſometimes began the next day after the ſolſtice, and 
at other times four weeks after. The computation by 
Olympiads ceaſed, as ſome ſuppoſe, after the 364th, 
in the year 440 of the Chriſtian era. It was univer- 
ſally adopted not only by the Greeks, but by many of 
the neighbouring countries; though ſtill the Pythian 
games ſerved as an epoch to the people of Delphi and 
to the Bœotians; the Numæan games to the Argives 
and Arcadians; and the Iſthmian to the Corinthians 
and the inhabitants of the Peloponneſian iſthmus. To 
the Olympiads hiſtory is much indebted. They have 
ſerved to fix the time of many momentous events; and 
indeed before this method of computing time was ob- 
ſerved, every page of hiſtory is moſtly fabulous, and 
fi led with obſcurity and contradiction, and no true 
chronological acccunt can be properly eſtabliſhed and 
maintained with certainty. 

OLYMPIAS, a celebrated woman, who was daugh- 
ter of a king of Epirus, and who married Philip king 
of Macedoma, by whom the had Alexander the Great. 
Her haughtineſs, and more probably her infidelity, 
obliged Philip to repudiate her, and to marry Cleo- 
patra, the niece of King Attalus. iympias was 
ſenſible of this injury, and Alexander ſhewed his diſ- 
approbation of his father's meaſures, by retiring from 
the court to his mother. The murder of Philip, 
which ſoon followed this diigrace, and which ſome 
have attributed to the intrigues of Olympias, was 
productive of the greateſt extravagances. The queen 
paid the greateſt honour to her huſband's murderer. 
She gathered his mangled limbs, placed a crown of 
gold on his head, and laid his aſhes near thoſe of 
Philip. The adminiſtration of Alexander, who. had 
ſucceeded his father was in ſome inſtances olfenſive to 
Olympias; but when the ambition of her ſon was con- 
cerned, ſhe did not ſcruple to declare publicly that 
Alexander was not the ton of Philip, but that he 
was the offspring of an enormous ſerpent who had 
ſupernaturaliy introduced himſelf into her bed. When 
Alexander was dead, Olympias ſeized the government 
of Macedonia; and, to eſtabliſh her uſurpation, ſhe 
cruelly put to death Aridæus, with his wife Eury- 
dice, as alſo Nicanor the brother of Caſſander, with 
100 leading men of Macedon, who were inimical to 
her intereſt. Such barharities did not long remain 
unpuniſhed: Caſſander beſieged her in Pydna, where 
ſhe had retired with the remains of her family, and 
ſhe was obliged to ſurrender after an obſtinate ſiege. 
The conqueror ordered her to be accuſed, and to be 
put to death. A body of 200 ſoldiers were ordered 
to put the bloody commands into execution, _ mY 
plen- 
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ſplendor and majeſty of the queen diſarmed their 
courage; and ſhe was at laſt maſſacred by thoſe whom 
ſhe had cruelly deprived of their children, about 316 
years before the Chriſtian era. 

OLYMPIC camnrs, were ſolemn games among the 
ancient Greeks, ſo called from Olympian Jupiter, to 
whom they were dedicated; and by ſome ſaid to be 
firſt inſtituted by him, after his victory over the 
ſons of Titan ; others aſrribe their inſtitution to Her- 
cules, not the fon of Alcmena, but one of much 

ater antiquity; others to Pelops ; and others to 
— the ſon of Alcmena. By whomſoever they 
were initituted, we know that at a period rather early, 
they had fallen iuto diſuſe. The wars which prevail- 
ed among the Greeks, for a while, totally interrupted 
the religious ceremonies and exhibitions with which 


they had been accuſtomed to honour the common gods 


and heroes: but the Olympic games were reſtore 
on the following occaſion. Amidſt the calamities 
which afflicted or threatened Peloponeſus, Iphitus, 
a deſcendant of Oxylus, to whom the province of 
Eleia * had fallen in the general partition of the pe- 
ninſula, applied to the Delphic oracle. The prieſts 
of Apollo, ever diſpoſed to favour the views of kings 
and legiſlators, anſwered agreeably to his with, that 
the feltivals anciently celebrated at Olympia, on the 
Alpheus, mult be renewed, and an armiltice proclaim- 
ed for all the ſtates willing to partake of them, and 
deſirous to avert the vengeance of heaven. Fortified 
by this authority, and allied by the advice of Lycur- 
gus, Iphitus took meaſures, not only for reſtoring 
the Olympic ſolemnity, but for rendering it perpetual. 
The injunction of the oracle was ſpeedily diffuſed 
through the remoteſt parts of Greece by the nume- 
rous votaries who ſrequented the ſacred ſhrine. The 
armiſtice was proclaimed in Peloponeſus, and prepa- 
rations were made in Eleia for exhibiting ſhows and 
performing ſacrifices. In the heroic ages, feats of 
bodily ſtrength and addreſs were deitined to the ho- 
nour of deceaſed warriors ; hymns and ſacrihces were 
reſerved for the gods ; but the flexible texture of Gre- 
cian ſuperſtition, eafily confounding the expreſſions 
of reſpectful gratitude and pious veneration, enabled 
Iphitus to unite both in his new inſtitution. 

The feſtival, which laſted five days began and 
ended with a ſacrifice to Olympian Jove. The in- 
termediate time was chiefly filled up by the gymnaitic 
exerciſes, in which all freemen of Grecian extraction 
were invited to contend, provided they had been born 


; in lawful wedlock, and had lived untainted by any in- 


tamons immoral tam. The preparation for this part 
of the entertainment was made in the gymnaſium of 
Elis, a ſpacious edifice, ſurrounded by a double range 
of pillars, with an open area in the middle. Ad- 
joining were various apartments, containing baths, 
and other conveniences for the combatants. Ille 
neighbouring country was gradually adorned with por- 
ticoes, ſhady walks and groves, interſperſed with ſ-4's 
and benches; the whole originally deſtined to relieve 
the fatigues and anxiety of the candivates for Olym- 
pic fame; and frequented, in later times, by ſophiſts 
and philoſophers, who were fond to contemplate wil- 
dom, and communicate knowledge, in thoſe delight- 
ful retreats. The order of the athletic exerciſes, or 
combats, was eſtabliſhed by Lycurgus, and corre- 
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ſponded almoſt exactly to that deſcribed by Homer, in 
the 23d book of the Iliad, and <ighth of the Odylley. 
Iphitus, we are told, appointed the other ceremonies 
and entertainments ; ſettled the regular return of the 
feſtival at the end cf every fourth year, in the month 
of July ; and gave to the whole ſolemnity that form 
and arrangement, which it preſerved with little va- 
riation above a thouſand years; a period exceeding 
the duration of the moſt famous king doms and re- 
publics of antiquity. Among the benefactors of Olym- 
pia, at a much later period, was reckoned Herod, who 
was afterwards king of Judza. Secing, on his way to 
Rome, the games neglected or dwindling into intignifi- 
cance from the poverty of the Eleans, he diſplayed vat 
munificence as preſident, and provided an ample reve- 
nue for their future ſupport and dignity. 

The care and management of the Olympics belong- 
ed for the moſt part to the Eleans; who on that ac- 
count enjoyed their poſſeſſions without moleſtation, 
or fear of war or violence. They appointed a certain 
number of judges, who were to take care that thoſe 
who offered themſelves as competitors ſhould perform 
their preparatory exerciſes ; and thele judges, during 
the ſolemnity, ſat naked, having before them a crown 
of victory, formed of wild olive, which was preſented 
to whomſoe ver they adjudged it. Thoſe who were 
conquerors were called Olympionices, and were loaded 
with honours by their c untry men. At theſe games 
women were not allowed to be preſent; and if any wo- 
man was found, during the ſolemnity, to have paffed 
the river Alpheus, ſhe was to be thrown headiong 
from a rock. This however was ſometimes neglect- 
ed; ſor we find not only women preſent at the cele- 
bration, but alſo ſome among the combatants, and 
ſome rewarded with the crown. The preparations 
for theſe feſtivals were great. No perſon was permit- 
ted to enter the hits if he had not regular'y exerciſed 
himſelf ten months before the celebration at the pub- 
lic gymnaſium of Elis. No unfair dealings were al- 
lowed; whoever attempted to bribe his adverſary was 
ſubjected to a ſevere fine; and even the father and re- 
lations were obliged to ſwear that they would have 
recourſe to no artiſice which might decide the victory 
in favour of their friends. No criminals, nor ſuch as 
were connected with impious and guilty perſons, were 
ſuffered to preſent themſelves as combatants. The 
Some little balls ſu- 
perſcribed with a letter were thrown into a ſilver 
urn, and ſuch as drew the ſime letter were obl:ged to 
contend one with another. He who had an odd let- 


ter remained the laſt; and he often had the advantage, 


as he was to encounter the lait who had obtained tne 
ſuperiority over his adverſary. In theſe games were 


exhibited running, leaping, wreltling, boxing, and 


the throwing of the qu it, which was called altogether 
TwreSy, Or grinquerttum. Beſides theſe, there were 
horſe? and chariot races, and alſo contentions in poetry, 
eloquence, and the fine arts. The only reward that 
the conqueror obtained was a crown of o ive. This, 
as ſome ſuppoſe, was in memory of the labours of 
Hercules, which were accompliſhed for the univerſal 


good of mankind, and tor which the hero cla:med no 


other reward but the conſeiouſneis of having been the 


friend of mankind, So ſmall and trifling a reward 
ſtimulated courage and virtue, and was the ſource of 
greater 
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reater honours than the moſt unbounded treaſures. 
Lhe ſtatues of the conquerors, called Ohmpionicæ, were 


erected at Olympia in the ſacred wood of Jupiter. 


'Their return home was that of a warlike conqueror ; 
they were drawn in a chariot by four horſes, and 
everywhere received with the greateſt acclamations. 
"Their entrance into their native city was not through 
the gates; to make it more grand and more ſolemn a 
breach was made in the walls. Painters and poets 
were employed in celebrating their names; and indeed 
the victories ſeverally obtained at Olympia are the 


ſubjects of the moſt beautiful odes of Findar. The 


combatants were naked, A ſcarf was originally tied 
round their waiſt ; but when it had entangled one of 
the adverſaries, and been the cauſe that he loſt the 
victory, it was laid aſide, and -no regard was paid to 
decency, The Olympic games were obſerved every 
fifth year, or, to ſpeak with greater exactneſs, after 
a revolution of four years, and in the firſt month of 
the fifth year, and they continued for fave ſucceſſive 
days. As they were the moſt ancient and molt ſo- 
lemn of all the feſtivals of the Greeks, it will not ap- 
pear wonderful that they drew ſo many people, not 
only inhabitants of Greece, but of the neighbouring 
iſlands and countries. 

Such is the account of Grecian writers, who have, 
doubtleſs, often aſcribed to poſitive inſtitution many in- 
ventions anduſages naturallyreſulting fromthe progreſ- 
ſive manners of ſociety. When we come to examine the 
Elcan games in their more improved ſtate, together 
with the innumerable imitations of them in other pro- 
vinces of Greece, there will occur reaſons for believing 
that many regulations, referred by an eaſy ſolution 
to the legiſlative wiſdom of Iphitus or Lycurgus 
were introduced by time or accident, continued thro? 
cuſtom, improved by repeated trials, and confirmed 
by a ſenſe of their utility *. Yet ſuch an inſtitution 
as the Olympiad, even in its leaſt perfect form, mult 
have been attended with manifeſt advantages to 10- 
ciety. It is ſufficient barely to mention the ſuſpen- 
ſion of hoſtilities which took place not only during 
the celebration of the feſtival, but a conſiderable time 
both betore and after it. Conſidered as a religious 
ceremony, at which the whole Grecian name was in- 
vited, and even enjoined, to aſſiſt, it was well adapted 
to facilitate intercourſe, to promote knowledge, to 
ſoften prejudice, and to haſten the progreſs of civi- 
liſation and humanity. Greece, and particularly Pe- 
loponneſus, was the centre from which the adventu- 
rous ſpirit of its inhabitants had diffuſed innumerable 
colonies through the ſurrounding nations. To theſe 
widely ſeparated communities, which, notwithſtanding 
their common origin, ſeemed to have loſt all connection 
and correſpondence, the Olympiad ſerved as a com- 
mon bond of alliance and point of reunion. The 
celebrity of this feſtival continually attracted to it the 
characters moſt diltinguithed for genius and enterpriſe, 
whote fame would have otherwiſe been unknown and 


loſt in the boundleſs extent of Grecian territory. The 


remote inhabitants, not only of European Greece, 
but cf Aſia and Africa, being aſſembled to the wor- 
thip of common gods, were tormed to the ſenſe of a 
general intereſt, and excited to the purſuit of national 
honour and proſperity, Strangers of ſimilar diſpo- 
tious might confirm in Elis the ſacred and indiſſo- 
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luble ties of hoſpitality. If their communities were 
endangered by any barbarous power, they might here 
ſolicit aſliſtance from their Grecian brethren. Gn other 
occaſions they might explain the benefits which, in 

ace or war, their reſpective countries were belt qua- 
hed to communicate, And the Olympic feſtival 
might thus ſerve the purpoſe of reſident ambaſſadors, 
and other inſtitutions alike unknown to antiquity. 

OLYMPUS, the name of feveral mountains.—One 
bounding Bichynia on the ſouth.—Another in the 
ifland of Cyprus, on whoſe top was a temple of Venus 
which women were not permitted either to enter or to 
ſee (Strabo.)—A third Olympus of Galatia (Livy). 
A fourth, of Lycia, with a noble cognominal town, 
near the ſea-coalt (Strabo, Cicero), extinct in Pliny's 
time, there remaining only a citadel ; the town was de. 
ſtroyed by P. Servilius Lauricus (Florus), having 
been the retreat of pirates. From this mountain there 
was an extenſive proſpect of Lycia, Pamphylia, and 
Piſidia (Strabo)—A. fifth, Olympus of Myſia (Pto- 
lemy ; thence ſurnamed O/ympena, anciently Miner; 
one of the higheſt mountains, and ſurnamed My/ii:s 
(Theophraſtus) ; ſituated on the Propontis, and thence 
extending more inland.—A ſixth, on the north of Theſ- 
ſaly, or on the confines of Macedonia; famous for the 
{able of the giants (Virgil, Horace, Seneca); reckon- 
ed the higheſt in the whole world, and to exceed the 
flight of birds (Apuleius), which is the reaſon of its be- 
ing called heaven, than which nothing is higher : the 
the ſerenity and calmneſs which reign there are cele- 
brated by Homer, Lucan, and Claudian. 

OLYRA, in botany: A genus of the triandria 
order, belonging to the nœcia claſs of plants; and in 
the natural method ranking under the 4th order, Gra- 
mina. The male calyx is a biflorous and ariſtated 
Rue! the corolla a beardleſs glume ; the ſemale ca- 

yx is an uniflorous, patulous, and ovate glume; che 
ityle is biſid, and the ſeed cartilaginous. 

OMAR (Ebn Al Khattab) ſucceſſor of Abu Becr. 
The Mahommedan impollure, like every other falſe- 
hood of its kind, copies after the truth as far as was 
thought convenient or proper; and miracles being the 
grand proot of revelation, it was to be expected that 
all pretences to that ſhould aſſume at leait the ap- 
pearances of them. Few ſyltems of faith are more 
abiurd than Mohammed's; yet, though he diiclaimed 
miracles, it was ſuppor ted, as we are told by latter wri- 
ters, by a variety of them, which, however unior- 
tunately for the creed they were contrived to ſupport, 
are too trifling, abſurd, and ccntradictory, to dæiei ve 
the ſmalleſt attention. 

They tell us, but upon grounds too vague and in- 
determinate to command belief, that Omar was mira- 
culouſly converted to this faith; a man he is reported 
to have been, before this event, truly reſpectable, 
and in particular a violent oppoier of the Arabian 
prophet. Mohammed, ic ſeems, felt this oppoſition 
and regretted it; he thereiore, with the fervour, and, 
as it happened, with the ſucccſs of a true prophet, ac- 
cording to his tollowers account prayed tor the conver- 
ſion of this his dangerous antagoniit. Omar, it is ſaid, 
had no ſooner read the 2th chapter of the Koran than 
he was convinced : upon which he inſtantly repaired to 
Mohammed and his tollowers, and declared his conver- 
lion. It is ſaid, that at one time he intended to 

murder 
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his wonderful converſion, the Mohammedan writers 
inform us that he was ſurnamed Al Farut, or the 
« divider;”” becauſe, ſay they, when a certain Moſlem 
was condemned by Mohammed for his iniquitous treat- 
ment of a Jew, and appealed afterwards from the ſen- 
rence of the prophet to Omar, he cut him m two 
with his ſcimitar, for not acquieſcing in the deciſion 
of ſo upright a judge: which circumſtance when 
Mahommed heard, he gave him the ſurname of A. 
Faruk or © the divider;” becauſe, by this action, 
he had ſhewn himſelf capable of perfectly diſtinguiſh- 
ing between truth and falſchood. Al Kodai affirms, 
that 39 of Omar's adherents followed his example the 
ſame day he profeſſed himſelf a votary of Mahommed. 
The converſion of Hamza and Omar Ebn Al Khattab 
happened in the year preceding the firſt flight of the 
Moſlems into Ethiopia, or the fourth year of Mo- 
hammed's miſſion according to Abulfeda. He was 
unqueſtionably a great acquiſition to the prophet, and 
enabled him to carry on his ſchemes to far more pur- 
poſe than he could have poſſibly done without him, 
or if he had continued his enemy. Omar at length 
found his ſervices in the cauſe he had undertaken ſuf- 
ficiently honoured and amply rewarded ; ior on the 
death of Abu Becr, who had ſucceeded the impoltor 
himſelf, he was promoted to the regal and pontitical 
dignity. The title firſt aſſigned him was the Ebalif of 
the khalif of the apoſtle of God; or in other words the 
ſucceſſor of the ſucc for of Mohammed: but the Arabs 
conſidering that this tit e, by the addition to be an- 
nexed to it at the acceſſion of every future khalit, 
would be too long, they, by univerſal conſent, ſa- 
luted him the emperor of the believers, Which illuſtri- 
ous title, at this juncture conferred on Omar, deſcend- 
ed afterwards to all the ſucceſſors of that prince. Our 
readers will not expect us to follow the khalif with 
minute exactneſs through the tranſactions of his reign. 
This would indeed ſwell our article beyond all propor- 
tion, We {hall therefore confine ourſelves to ſome 
of the lea ling facts. | 

His arms appear to have been particularly ſucceſs- 
ful; the Perſians he conquered, and Jeruſalem ſub- 
mitted to his power; nor does he appear to have been 
checked in a ſingle inftance. In conſequence, however, 
of h's ſucceſs, an attempt was made to aſſaſſinate him. 
The fact is thus related: Wathek Ebn Moſafer, a re- 
ſolute young Arab, was procured by the king of Ghat- 
fan, and ſent to Medina for this very purpote. Some 
time after his arrival, obſerving Omar to fall aſleep 
under a tree on which he had placed himſelf, fo as 
not to be diſcovered by any perſon, he drew his dag- 
ger, and was upon the point ot ſtabbing him, when, 
lifting up his eyes, he ſaw a lion walking round about 
him, and licking his feet. Nor did the lion ccaſe 
to guard the khalif till he awoke; but then inſtantly 
went away. This phenomenon ſtruch Wathek with 
a profound reverence for Omar, whom he now revered 
as the peculiar care of heaven. He therefore came 
down from the tree, on which the hon had forced him 
to remain, kiſſed the khalif's hand, confeſſed his crime, 
and embraced the Mohammed .n religion; being ſo 
ſtrongly affected with the wonderful deliverance he 
had been an eye-witneſs of. His life, however, was 
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omar. murder the prophet; and various cauſes are aſſigned for 
me prevention of this ſhocking piece of ſacrilege. After 
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at length ended by aſſaſſination; for about two years 
after the concluſion ot the Nohawandian war, in 
which the Arabs probably ſtill farther extended their 
conqueſts, though no account of their military ope- 
rations during that period has reached us, that is, in 
the 23d year of the Hegira, according to Abu Jaalar 
Al Tabari, the khalif Omar Ebn Al Khattab was 
aſſaſſinated by a Perſian ſlave; of which horrid fact 
the Arab writers have handed down the following 
particu ars: Abu Lulua, a Perſian ot the Magian 
ſet, whoſe name was Firuz, one of Al Mogheira 
Ebn Al Shaabah's (laves, was obliged by his maſter 
to pay daily two dirhems, in conformity to the Mo- 
hammedan cuſtom, for the free exerciſe of his reli- 
gion. Firuz reſenting this treatment, complained of 
t to the khalif, and deſired that ſome part at leaſt or 
the tribute exacted of him might be remitted ; but 
this favour being refuſed by Omar, the Perſian 
threatened his deitruction; which he ſoon after ef. 
tected, by ſtabbing him thrice in the belly with a dag- 
ger, whilſt he was in the moſque at Medina perform. 
ing his morning devotions. "The Arabs then Preſent 
perceiving that the villain had embrued his hands in 
the blood of their ſovereign, immediately ruſhed upon 
him; but he made ſo deſperate a defence, that he 
weunded 13 of the aſſailants, and ſeven of them 
mortally. At laſt, one of the Khaliſ's atteri- 
dants threw his veſt over him, and ſeized him; 
upon which he ſtabbed himſelf, and ſoon after ex- 
pired. According to 'Theophanes, this Firuz was 


an apoſtate or renegade, and conſequently - had be- 


fore embraced the Mohammedan religion: but this 
alſertion is by no means probable ; becauſe, on his 
becoming a convert to Iflamiſm, he muſt have been 
manumitted by his maſter, and on his relapſing into 
Magiſm, he would have been put to death by the 
khalit's order : neither of which particulars are con- 
ſiſtent with what we find related by the Arab hiſto- 


rians, and even by our Greek chronographer himſelf. 


Omar, languiſhed three days, and then died, in the 
month of Dhu'lhajja, and the 23d year of the Hegira, 
which began in the year of the Lord 643. Authors 
are not agreed with regard to the duration of his kha- 
lifat. The Arab hiſtorians, whom we are inclined 
to follow, ſay that he reigned between 10 and 11 
years. Theophanes affirms, that he was murdered in 
the 12th year of his khalifat, and Dionyſius Te'ma- 
renſis extends the length of his reign to 12 complete 
years. Only one of the wounds given him by Firnz 
was mortal, and that he received under his navel. At 
his death he was 63 years old ; which, as we are told 
by an Arab author, was the age of Mohammed him- 
ſelf, Abu Beer, and Ayeſha, one of the prophet's 
wives, when they died. When Omar ſell in the 
moſque, Abd'alrhaman Ebn Auf, one of Mohammed's 
firit converts, ſapplied his place during the remainder 
of the ſervice; and three days before his death, Sahib 
Ebn Tarſib, at his command, officiated for him. His 
body was interred in Ayetha's apartment, near that 
of the prophet Mohammed. We are informed by 
Eutychius, that during his khalitat he performed the 
pilgrimage to Mecca nine times. His extenſive con- 
quelts made the Moſlem empire one cf the moſt power- 
ful and formidable monarchies in the world. His diſpofi- 
tion is repreſented to us, with evident partiality indeed, 
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Ombi. as one of the beſt poſſible, and his temperance has al- 
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ways been highly extœled. 

OMBI, a city of ancient Egypt, afterwards called 
Arſinze and Crecodilopolis, was the capital of one of 
the nomes into which that country was divided, and 
is remarkable, in the aunals of idolatry, for the ha- 
tred of its inhabitants to the religion of their neigh- 
bours the citizens of Tentyra. 

The genius of paganilm was ſo complying with 

reſpect to the objects of religious worſhip, that al- 
though each nation, each city, and almoſt every fa- 
mily, had its own tutelar god, we know not a ſingle 
inſtance ont of Egypt, of one tribe of pagans perſe- 
cuting arother for worſhipping gods different from 
theirs, The Jews and Chriſtians were indeed perle- 
cuted by the Romans, not however for worſhipping 
the true God, but becauſe, together with them, they 
would not worſhip Jupiter, Juno, and all the rabble of 
heathen divinities. 
The reaſon of the almoſt univerſal tolerance of ido- 
laters to one another, and of the intolerance of. all 
to the Jews and Chriſtians, is very obvious. Not a ſingle 
Pagan, a very few philoſophers perhaps excepted, ever 
thought of paying his adoration to the Supreme and 
jel{-exiltznt Being, but to inferior divinities, to whom 
it was ſuppoſed that the care of particular perſons, 
smilies, cities, and nations was conligned by the 
God of the univerſe, The conſequence was, that, as 
no perſon denied the divinity of his neighbour's ob- 
jet of worſhip, an intercommunity of gods was every 
where admitted, and all joined occaſionally in adoring 
the gods of the various nations. By the Jews and 
Chriſtians this communicn was rejected as in the high- 
eſt degree impious; and it could not well be main- 
tained between the citizens of Ombi and thoſe of Ten- 
tyra. 

That brutes were worſhipped in Egypt is univerſally 


known (Sec PoLyTHersm); and Diodorus the Sici- 


lian informs us in a paſſage quoted by Euſebius “, 
that “the cities and nomes of Egypt being at one 
time prone to rebellion, and to enter into conſpiracies 
againſt monarc}ical government, one of their moſ} 
politic kings contrived to introduce into the neigh- 
bouring nomes the- worſhip of different animals; ſo 
that while each reverenced the deity which itſelf held 
{acred, and deſpiſed that which its neighbours had 
conſecrated, they c- uld hardly be brought to join cor- 
dially in one common deſign to the ditturbance of the 
government.“ 

In this diſtribution of gods he conferred upon Ombi 
the crocodi e, and upon Fentyra the mortal enemy ot that 
monſter, the ichneumon. The conſequence of which was, 
that while the Ombites worſhipped the crocodile, che 
Tentyrites took every opportunity of ſlaughtering 
lim, imomuch that, according to Strabo, the very 
voice of an inhabitant of Tentyra put the crocodile 
to flight. This, we conf2ſs, is a very improbable 
fact; hut it is certain that the mutual hatred of thoſe 
Cities, on account of their hoſtile gods, role to ſuch 
a height, that whenever the inhabitants of the one 
were engaged in the more ſolemn rites of their reli- 
gion, thoſe of the other were ime to embrace the 
opportunity of ſetting fire to their houſes, and ren- 
dei ing them every injury in their power to inflict, 
And, what may, to a ſuperficial thinker, appear extra- 
ordinary, though it will excite no wonder in the breaſt 
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of him who has ſtudied mankind, this animoſity con. Ou 
tinned between the inhabitants of the two cities long 


O MB 


after the crocodile and ichneumon had loſt their di- 
vinity, ; 

The conduct of the Egyptian monarch was admi. 
rably calculated tor preventing the nation from com. 
bining againſt the government z and it extended its 
influence over the whole kingdom. Diodorus inſorms 
us that he aſſigned to each nome an animal to wor- 
ſhip, which was hated, killed, and ſometimes fed up. 
on by the inhabitants of the neighbouring nome; and 
we know upon higher authority than his, that the 
Itraelites could not offer ſacrifices in Egypt, becauſe 
the bullock was deemed ſacred over the whole coun. 


try. 
OMBRE, a celebrated game at cards, borrowed 
from the Spaniards, and played by two, by three, or 
by five perſons, but generally by three. When three 
play at this game, nine cards are dealt to each party ; 
the whole ombre pack being only 40; becaule the 
eights, nines, and tens are thrown out of the pack, 
There are two ſorts of counters for ſtakes, the greater 
and the leſſer; the laſt having the ſame proportion to 
the other as a penny to a ſhilling : of the greater coun- 
ters each man Rakes one for the game; and one-of the 
leſſer for paſſing for the hand, when eldeſt, and for 
every card taken in. As to the order and value of the 
cards, the ace of ſpades, called fpadi/lo, is always the 
higheſt trump, in whatſoever ſuit the trump be; the 
manille, or black duce, is the ſecond; and the baſs, 
or ace of clubs, is always the third: the next in order 
is the king, the queen, the knave, the ſeven, the ix, 
the five, four, and three. Of the back there are 11 
trumps ; of the red, 12. The leaſt ſmall cards of the 
red are always the beſt, and the moſt of the black; 
except the duce and red ſeven, both of which are called 
the mani les, and are always fecond when the red is a 
trump. "The red ace, when a trump, enters into the 
fourth place, and is called puxio, otherwiſe it is only 
called an ace. The three principal cards are called Ma- 
tadores ; which have this privilege, that they are not 
obliged to attend an interior trump when it leads; but 
for want of a ſmall trump, the perſon may renounce 
trumps, and play any other card ; and when theſe are 
all in the ſame hand, the athers pay three of the great- 
er counters a- piece; and with theſe three for a toun- 
dation, he may count as many matadores as he has 
cards in an uninterrupted ſeries of trumps; for all which 
the others are to pay one counter a- piece. He who 
bath the firit hand is called ombre, and has his choice 
of playing the game, of naming the trump, and of ta- 
king in as mauy and as few cards as he pleaſes ; and 
after him the ſecond, &c. But if he does not name 
the trump before he looks on the cards he has taken in, 
any other may prevent him, by naming what tramp 
he pleaſes. He that has the firſt hand ſhould neither 
take in, nor play, unleſs he has at leaſt three ſure tricks 
in his hand : for, as he wins the game who wins molt 
tricks, he that can win five of the nine has a ſure game; 
which is allo the caſe if he wins four, and can ſo divide 
the tricks as that one perſon may win two, and the 
other three. 
If a perſon plays without diſcarding or changing 
any cards, this is called playing ſans prendre; and if 
another wins more tricks than he, he is ſaid to 2 co- 


dille. The over-fights in the courſe of the game 2 
| call. 


ombre called beaſts. 
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And if the ombre wins all the nine 
tricks, it is called winning the vole. | 

In ombre by five, which many, on account of its 
not requiring ſo cloſe an attention prefer to that by 
three, only eight cards a piece are dealt; and five 
tricks maſt be won, otherwiſe the ombre is beaſted. 
Here the perſon who undertakes the game, after 
naming the trump, calls a king to his aſſiſtance; upon 
which the perſon in whoſe hand the king is, without 
"diſcovering himſelf, is to afliſt him as a partner, and 
to ſhare his fate. If, between both, they can make 
ive tricks, the ombre wins two counters, and the auxi- 
liary king only one; but when the counters are even, 
they divide them equally. If the ombre venture the 

e without calling in any king, this too is called 
playing ſans prendre; in which caſe the other four are all 
againſt him, and he muſt win five tricks alone, or be 

beaſted. The reſt is much the ſame as by three, 

Our de ſoleil, * Shadow of the ſun,” in heral- 
dry, is when the ſun is borne in armory, ſo as that the 
eyes, noſe, and mouth, which at other times are re- 
preſented, do not appear; and the colouring is thin, 
ſo that the field can appear-through it. 

OMBRIA, the ancient name a province in Italy, 
in the territory of the pope, now called Spoletto and 
Perugia. 

OMBRO, or Longo, a town of Italy, of the 
duchy of Tuſcany, and territory of the Siennois, 
ſituated near the Tuſcan ſen, a little ſouth of the lake 
of Caſtiglione, 45 miles ſouth-weſt of Sienna. 

OMBROMETER, a machine to meaſure the 
quantity of rain that falls. We have the deſcription 
and ſign of one in Phil. Tranſ. n* 473. p. 12. It 
conſiſts of a tin-funnel, whoſe ſurface is an inch 
ſquare, with a flat board, and a glaſs tube ſet into the 
middle of it in a groove. The riſe of the water in the 
tube, whoſe capacity at different times muſt be mea- 
ſured and marked, ſhows the quantity of rain that 
has fallen. 

OMELET, or Aurzr, a kind of pancake or fri- 
caſſee of eggs, with other ingredients, very uſual in 
Spain and France. It may be made as follows : The 
eggs being beaten, are to be ſeaſoned with ſalt and 
pepper, and then fried in butter made boiling hot; 
this done, gravey is to be poured on and the whole 
ſtewed with chives and parſley ſhred ſmall: when 
one ſide is fried enough, it is to be turned on the 
other. | 


Vor. XIII. 


— 
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OMEN, is a word which, in its proper ſenſe, ſigni- Omen: 


OME 


fies a ſign or indication of ſome future event taken 
from the language of a perſon ſpeaking without any 
intent to prophecy. Hence Tully ſays, © Pythago- 
rei non ſolum voces deorum obſervarunt, ſed etiam ho- 
minum, quz vocent omina; * the Pythagoreans at- 
tend to the diſcourſe not only of gods, but alſo of 
men, which they call omens.” This ſort of omen was 
ſuppoſed to depend much upon the will of the perſon 
concerned in the event; whence the phraſes accepit 
omen, arripuit omen. Such were the original omens ; 
but they were afterwards derived from things as well 
as from words. Thus Paterculus, ſpeaking of the head 
of Sulpicius on the roſtrum, ſays, it was velut omen im- 
min-ntis proſcriptionis, © the omen of an impending pro- 
ſcription.” Suetonius ſays of Auguſtus, that he be- 
lieved implicitly in certain omens; and that, f mane 
fibi calceus perperam, ac ſiniſter pro dext-ro induceretur, ut 
dirum, if his ſhoes were improperly put on in the 
morning, eſpecially if the left ſhoe was put upon his 
right foot, he held it for a bad omen.” Omen was 
uſed in a ſtill larger ſenſe, to ſignify an augury ; as in 
the ſollowing line of Tully: “Sic aquilæ clarum fir- 
mavit Jupiter men: © thus Jove confirmed the bright 
omen of the eagle.” It was laſtly uſed, in the moſt 
generic ſenſe of all, for a portent or prodigy ; as in 
the third book of the ZEneid, where a myrtle torn up 


by Eneas dropped blood. Upon this appearance, ſays 
the hero, | 


Mihi frigidus horror 
Membra quatit, geliduſque coit formidine ſanguis. 


And the ſame thing being repeated upon his breaking 
a branch from another tree, he prayed to the gods to 
avert the omen. 


Multa movens animo Nymphas venerabar agreſtes, 
Gradivumque patrem, Geticis qui præſidet arvis, 
Rite ſecundarent viſus, oxenque levarent (a). 


Theſe portentous or ſupernatural omens were either 
external or internal. Of the former ſort were thoſe ſhow- 
ers of blood fo frequently occurring in the Roman hiſ- 
tory, which were much of the ſame nature with this 
adventure of ZXneas, which he calls moxsTRA DEUM. 
Of the ſecond fort were thoſe ſudden conſterna- 
tions, which, ſeizing upon men without any viſible 


cauſe, were imputed to the agency of the god Pan, 
and hence called panic fears, But indeed there was 
D d hardly 


* 


——— 


(4) Inſtead of tranſlating theſe ſhort quotations, we 


ſhall here give Dryden's verſion of the whole of this 


portentous adventure, as we are perſuaded that the mere Engliſh reader, who alone can wiſh for a tranſlation, 


hero. It is as follows: 


Not far, ariſing hillock ſtood in view ; 

Sharp myrtles on the ſides and corners grew. 
There, while I went to crop the ſylvan ſcenes, 
And ſhade our altar with their leafy greens, 

I pulPd a plant (with horror I relate | 

A prodigy fo ſtrange, and full of fate: 

The rooted fibres roſe ; and from the wound 
Black bloody drops diſtill'd upon the ground. 
Mute and amaz'd, my hair with terror ſtood ; 


will be glad to have the fulleſt account. of the bleeding myrtle, together with its effects on the mind of the 


Fear ſhrunk my ſinews, and congeal'd my blood, 
Mann'd once again, another plant I try ; 

That other guſh'd with the ſame ſanguine dye. 
Then, fearing guilt for ſome offence unknown, 
With prayers and vows the Dryads I atone, 
With all the filters of the woods, and moſt . 
The God of arms, who rules the Thracian coaſt ; 
That they, or he, theſe omens would avert, 
Releaſe our fears, and better ſigns impart. 


— 
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hardly any thing, however trivial, from which the an- 
cients did not draw omens, That it ſhould bare been 
thought a direful omen when any thing befel the tem- 


ples, altars, or ſtatues of the Govs, need excite no 


wonder; but that the meeting of a cunuch, a negro, 
a bitch with whelps, or a ſnake lying in the road, 
ſhould have been looked upon as rag. bad for- 
tune is a deplorable inſtance of human weakneſs, and 
of the pernicious influence of ſuperſtition on the 
mind. 

It is more than probable that this praQice of ma- 
king ordinary events ominous of good or bad for- 
tune took its riſe in Egypt, the parent country of al- 
moſt every ſuperſtition of paganiſm ; but wherever it 


may have ariſen, it ſpread itielf over the whole inha- 
bited globe, and at this day prevails in a greater or 


leſs degree among the vulgar of all nations. | 

In England, it is reckoned a good omen, or a fign 
of future happineſs, if the ſun ſhines on a couple co- 
ming out of the church after having been married. 
It is alſo eſteemed a good ſign if it rains whillt a corpſe 
is burying: | | 


Happy is the bride that the ſun ſhines on; 
Happy is the corpſe that the rain rains on. 


To break a looking-glaſs is extremely unluc y the 
party to whom it belongs will loſe his beſt friend. 
It, going a journey on buſineſs, a ſow croſs the road, 


you will probably meet with a diſappointment, if not 


a bodily accident before you return home. To avert 
this, you muſt endeavour to prevent her eroſſing you; 


and if that cannot be done, you maſt ride round on 


freſh ground. If the ſow 1s attended with her lit- 
ter of pigs, it is lucky, and denotes a ſucceſsful jour- 
ney. e 5 : 
It is unlucky to ſee, firſt one magpie, and then 
more; but to ſee two, denotes marriage or merriment; 
three a ſucceſsful journey; four, an unexpected piece 
of good news; five, you will ſhortly be in a great com- 


. pany. To kill a magpie, will certainly be puniſhed 


with ſome terrible misfortune, 
If, in a family, the youngeſt daughter ſhould be 
married before her eldeſt ſiſters, they muſt all dance at 


her wedding without ſhoes : this will counteract their 


ill luck, and procure them huſbands. 

If you meet a funeral proceſſion, or one paſſes b 
you, always take off your hat : this keeps all evil ſp- 
rits attending the body in good humour. 

If, in eating, you miſs your month, and the victuals 
fall, it is very unlucky, and denotes approaching ſick- 
neſs. 

It is lucky to put on a ſtocking the wrong ſide out- 
wards : changing it alters the luck. 

When a perſon goes out to tranſat any important 
buſineſs, it is lucky to throw an old ſhoe after him. 

It is unlucky to preſent a knife, ſciſſars, razor, or 
auy ſharp or cutting inſtrument, to one's miſtreſs or 
friend, as they are apt to cut love and friendthip. To 
avoid the ill effects of this, a pin, a farthing, or ſome 
trifling, recompenſe, muſt be taken. To find a knife 
or razor, denotes ill lack and diſappointment to the 


party. 
In the Highlands of Scotland, it is thought unlucky 
if a_perfon ſetting out upon a journey ſtumble over 
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the threſhold, or be obliged to return for ＋ thing 
forgotten, If a ſportſman ſee any perſon ſtepping 
over his gun or fiſhing-rod, he expects but little ſuc- 
ceſs in that day's diverſion. Sneezing is alſo deemed 
ominous. If one ſneeze when making a bed, a little 


of the ſtra or heath is taken out and thrown into the 
may diſturb the reſt of the perſon 


fire, that nothing 
who is to ſleep in the bed. Among the ſame people, 
ſucceſs in any enterprize is believed to depend greatly 
upon. the firlt creature that preſents itſelf after the en- 
terprize is undertaken. Thus, upon going to ſhoot, 
it is reckoned lucky to meet a horſe, Fae very unfor- 
tunate to ſee a hare if ſhe eſcape; and upon meeting 
any creature deemed unlucky, the beſt means of avert- 
ing the omen is to roll a ſtone towards it. The Greeks 
attributed the ſame efficacy to the rolling of a ſtone, 
though they greatly preferred hil/izg the ominons ani- 


mal, that the evil portended might fall on its own 


head“. 

The motions and appearances of the clouds were 
not long ago conſidered as certain ſigns by which the 
{:ilful Highlander might attain to the knowledge of 
futurity. On the evening before new year”s-day, if a 
black cloud appeared in any part of the horizon, it was 
thought to prognoſticate a plague, a famine, or the 
death of ſome great man in that part of the country 
over which it ſhould appear to fit; and in order to 
aſcertain the place threatened by the omen, the mo- 


tions of this'cloud were often watched through the 


whole night, if it happened to continue fo long viſible 
above the horizon, 

By the believers in this ſuperſtition there are days, 
as well as words and events, which are deemed omin- 
ous of good or bad fortune. The firſt day of every 
quarter, midſummer, and new-year's day, are reckon- 
ed the moſt fortunate days in the year for accompliſh- 
mg any deſign. In the Iſle of Mull, ploughing, ſow- 
ing, and reaping, are always begun on Tueſday, though 


the moſt favourable weather for theſe purpoſes be in 
this way frequently loſt. That day of the week on 


which the third of May falls, is deemed unluck 
throughout the whole year. In Morven, none will 
upon any account dig peat or turf for fuel on Friday ; 
and it is reckoned unlucky to number the people or 
cattle belonging to any family, and doubly fo if the 
number be taken on Friday. The age of the moon 
is alſo much attended to by the vulgar Highlanders. 
It is alleged, that during the increaſe things have a 
tendency to grow and ſtick together; and hence, in 
the Iſle of Sky, fences, which are there made of turf, 
are built only at that time; whilſt turf or peats for 
fuel are never, even in the moſt favourable weather, 
either made or ſtacked up but while the moon is in 
its wane, An opinion prevails in ſome places, that 
if a houfe take fire during the increaſe of the moon, 
the family to which it a. Bro will proſper in the- 
world; but that if the fire happen while the moon is 
in the decreaſe, the family will ſrom that time de- 
eline in its eircumſtances, and ſink into poverty. 

In attributing ſuch influence to the moon, the 
ſuperſtitious Highlanders have the honour to agree 
with the philoſophic Virgil, who in his Georgies 
gives the following ſage inſtructious to the buſband- 
man:; N 
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% 
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® See Pits 
ter's Anti- 
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Joa diet alior alio d dit ordine Luna 
Ele Nn. L fuge 4 


Stina poſt deci mam felix et ponere vitem, 
Et prenſos domitare boves, et licia tele 
Addere : nona fuge melior, contraria ſurtis. 


The lucky days in each revolving moon 
For labour chooſe : the fifth be ſure to ſhun, 
* * 


The ſeventh is next the tenth, the beſt to join 
Young oxew to the yoke and plant the vine. 
Then weavers ſtretch your ſtays upon the waft : 
The ninth is good for travel, bad for _ 
| | RYDEN. 


From this coincidence of the ſuperſtition of the 
Roman poet with that of the natives of Mull and 
Morven, we are ftrongly inclined to adopt the hypo- 
theſis of the gentleman who favoured us with this ac- 
curate account of Highland omens. He juſtly obſerves, 
that this ſuperſtitious practice of auguring good or ill 
from trifling events, and from the particular phaſes of 
the moon, has no connection whatever with popiſh 
prieſtcraſt : he ſhows that the Romiſh clergy, even in 
the darkeſt age, were at pains to eradicate it as idle 
and impious; and he therefore infers, that it muſt be 
a relic of Druidiſm handed down by tradition from 
an era prior to the introduction of Chriſtianity into 
the Highlands and iſles of Scotland. That the 
Druids were acquainted with the particular doctrines 
of Pythagoras has been ſhown elſewhcre (ſee Dzvips); 
that Virgil was no ſtranger to the Pythagorean phi!o- 
ſophy is known to every ſcholar z that Pythagoras and 
his followers were addicted to the dotages of Macic 
has been made apparent in that article ; and therefore 
it-appears to us probable at leaſt, that the attention 
paid to pretended omens, not only in the highlands, 
but alſo in the low country of Scotland, and indeed 
among the vulgar in every country of Europe, is a rem- 
1 one of the many ſuperſtitions which the Druids 

impoſed upon their deluded followers. That it is con- 
trary 40 every principle of ſound philoſophy, all philo- 
ſophers will readily acknowledge: and whoever has 
ſtudied the writings of St Paul muſt be convinced that 
it is inconſiſtent with the ſpirit of genuine Chriſtia- 
nity, 

OMENTUM, or Er1t00n, the Caw!l, in anatomy, 
a membranaceous part, uſually furniſhed with a large 
quantity of fat ; being placed under the peritonzum, 
and immediately above the inteſtines. See AxaTonr, 
ns go. 
OMER, in Jewiſh antiquity. See Corvs. 
ST OMER's, a ſtrong, fortified, large, and popu- 
lous town of France, in Artois, and capital of a con- 
ſiderable bailiwick, with a caſtle and a biſhop's ſee. It 
is a fortreſs of conſiderable importance, and ſurrounded 
on one ſide with a large moraſs; and about it there are 
many fluices, which ſerve to carry the water off when it 
is overflowed ; and in the mid{ of the moraſs there is a 
ſort of floating iſlands covered with verdure and trees. 
The bear is x handſome ſtructure; and there are 
other fine buildings, with a rich Benedictine abbey. 
The French became maſters of this place in 1679. It is 
{cated on the river Aa, and on the fide of a hill, eight 
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miles north-weſt of Aire, and 135 north of Paris. E. Om, _ 
— pro—_——_ 


Long. 2. 20. N. Lat. 54. 45. 

OM OA, a Spaniſh town aid fortification on the 
ſouth {ide of the bay of Honduras, N. Lat 15. 50. 
W. Long. 89. 50. from London. It is the key to the 
bay; and ſuch is the depth of the water, that ſhips of 
any burden may ride in the barbour with ſafety. It 
is a place of the utmoſt importance to Spain, as the 


regiſter ſhips to and from Guatimala are ſent to it in 


the time of war. The town was firſt eſtabliſhed in 
1751, under the command of Don Joſeph Antonio 
de Palmo. At that period the inhabitants were about 
20 white men, 60 mulattoes and free negroes, and 209 
ſlaves to the king of Spain; and the military force con- 
ſiſted of about zo ſoldiers, beſides officers, The fort 
was originally compoſed of ſand confined in boarded 
coffers, ana faced with halt-burnt bricks. It was de- 
fended by 12 fize braſs 24-pounders mounted, four 
or five iron guas of different bores, and ſome field- 
pieces, The Spaniards, ſenſible of the importance of 
the place, afterwards fortified it at an incredible ex- 
pence, the ſtone of which the walls are built baving 
been raiſed from the ſ:a, and brought from the di- 
ſtance of 20 leagues. Ihe outworks were rot com- 
pletely finiſh2d in the year 1779, though looo mea 
had then been employed upon them for 20 years. 

Towards the end of that year an expedition was un- 
dertaken againſt this fortreſs, in conſequence of one 
formed by the Spaniards againſt the Britiſh log-· wood 
cutters iff the bay of Honduras and on the Moſauits 
ſhore. The latter, finding themſelves hard preſſed by 
their enemies, applied to general Dulling governor of 
Jamaica for aſſiſtance; who accordingly ſent a detach- 
ment to their relief under Captain Dalrymple, with 
neceſſary ſupplies of arms, ammunition, and artillery. 
Before their arrival, however, the Spaniards had taken 
poſſeſſion of St George's Key, the chief ſettlement of 
the Britiſh in theſe parts, which they plundered and 
took a number of priſoners : but thoſe who eſcaped, 
being joined by a body of their countrymen, retook 
it, and forced the enemy to retire. In the mean time 
Captain Dalrymple, who had been informed of the 
loſs of the place, was haſtening to the relief of the 
inhabitants, and'in his way fell m with Admiral Par- 
ker, who was in queſt of ſome regiſter ſhips ; but 
which, retreating into the harbour of Omoa, were too 
ſtrongly protected by the fart there to be attacked by 
ſea. As the Spaniards, however, had now been com- 
pelled to abandon St George's Key, it was propoſed 
to unite the Britiſh forces by ſez and land, and to at- 
tempt the conqueſt of this fortreſs. As the force un- 
der Capta'n Dalrymple was too inconſiderable to at- 
tempt the fort by land, it was augmented by the ma- 
rines of the ſquadron, and a ſtrong party of the 
ſettlers ; though, after all, it did not exceed the num- 
ber of the garriſon who oppoſed them. 

The troops were landed at about nine miles diſtance 
from the fort in the duſk of the evening, with a de- 
ſign to march direQly forward, in order to ſurpriſe 
and carry it by eſcalade in the night-time. No 
roads, however, being foun J, they were obliged to 
explore their way through narrow foot paths, moraſſes, 
and over mountains ſo beſet with precipices, that they 
were obliged, in order to avoid them, to make uſe of 
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Omos. lights made of the cabbage- tree. In conſequence of theſe retention of it was far from affording 4 proſit equal to 
* 7.007, 0646s they were yet at a conſiderable diſtance that offered by the Spaniards, the Britiſh commanders 
from the fort when the approach of day diſcovered abſolutely refuſed to part with it, on account of the ad- 8. 
them to the enemy. An engagement enſued, in which vantages the enemy would detive from having the metal 
the Spaniards were quickly routed and driven into the in their poſſeſſion. For the ſame reaſon they refuſed to 
town; from whence as they continued to fire upon accept of any ranſom for the fort though the governor 
the Britiſh, it was found neceſſary to ſet fire to it» offered to lay down 300,000 dollars for it. The Spa- 
tho” very much againſt the inclination 0 the afſailants. niſh military and the inhabitants were treated with the 
In the mean time the ſquadron took the opportu+ utmoſt humanity ; their perſonal effects remaining un- 
nity while the town was in flames, to come into the touched: and this generoſity muſt have appeared to 
bay, and approach the tort with an intention to batter greater advantage, when contraſted with the behavi- 
it; but the garriſon returned their fire ſo briſkly, that our of their own countrymen at Honduras, where the 
no impreſſion could be made by that of the ſquadron, Britiſh were treated with remarkable ſeverity. The 
which was detained by want of wind from approach - church plate and ornaments were reſtored on condi- 
ing ſufficiently near. The troops then, being maſters tion that the terms of capitulatioa ſhould be faithfully 
of the ground adjacent to the fort, erected ſeveral - kept, TIO | 
batteries in ſuch ſituations as were moſt proper for an- In a ſhort time, however, it appeared that it would 
noying it: but though they carried on their opera- have been better to have accepted of a ranſom for the 
tions with great vigour, it was ſtill found that heavier fort, as from circumſtances at that time it could not 
artillery than any they poſſeſſed would be requiſite, be retained in the poſſeſſion of Britain. A garriſon 
the walls being no leſs than 18 feet in thickneſs; in was indeed left for its defence on the departure of the 
conſequence of which they reſolved ſtill to attempt the Britiſh ſquadron ; but as it was very inconſiderable, on 
place by eſcalade. | account. of the ſmall number of men that could be ſpa- 
The attempt was made on the 21ſt of October, early red, the Spaniards quickly determined to make an at- 
in the morning. The troops entered the ditch, which tempt to regain the fort. For this purpoſe a body of 
fortunately for them happened to be dry, and fixed 2000 men were collected, who inveſted it on the 25th 
their ſcaling ladders againſt the walls, which were near of November. The Britiſh defended it with the ut- 
zo feet high. Two ſeamen mounted firſt ; and, with moſt bravery ; keeping up a conſtant fire upon the ene: 
admirable courage aud preſence of mind, ſtood by the my, and obliging them to retire for ſhelter and take 
ladder which they had mounted, to guard it till others up their quarters behind a hill. Here they made pre- 
aſcended ; and boldly preſented their pieces againſt a parations for an aſſault, in which their numbers leſt 
large party drawn up to receive them, though they the ſucceſs, as they ſuppoſed, by no means dubious. 
prudently retained their fire till their comrades came The garriſon was therefore ſummoned to ſurender, with 
up. | a promiſe of the honours of war and a faſe convey- 
The ſquadron, now drawing near, kept up a heavy ance to Great Britain; denouncing at the ſame time, 
and continval fire upon the fort, while the Spaniards the utmoſt veangeance in caſe of a refuſal ; which being 
were {truck with ſuch ſurpriſe at the exceſſive celerity refuſed, the neceſſary preparations were made for an 
and boldneſs of the affailants, that they remained mo. eſcalade. | 
tionleſs and unable to oppoſe their enemies, notwith- The condition of the garriſon was now ſuch as could 
ſtanding the exhortation and example or their officers. afford very little hope of being able to make any ef- 
From this panic they never recovered; while the ſeQual reſiſtance. They were but 85 in number, moſt 
ſeamen and ſoldiers, continued to ſcale the walls with of whom were become incapable of duty either from 
amazing quickneſs, the Spaniards never made any ef- illneſs or exceſlive fatigue. They were now alſo ob- 
fort to defend themſelves. About 100 of them eſca- liged to make one centinel anſwer for five, by ſhifting 
ped over the walls on the oppefite fide of the fort; the his place, and challenging as many times. There 
remainder ſurrendered at diſcretion. | was no ſurgeon to attend the fick and wounded ; nor 
The whole of this tranſaction reflected the higheſt had they even any water but what came from a floop 
luſtre both on the conduct and courage of the Britiſh; of war that lay abreaſt of the fort. In this deſpe- 
and an inſtance of heroiſm is related in a Britiſh ſailor rate ſituation, they reſolved, notwithſtanding the me- 
to which hiſtory affords nothing ſuperior. This man, naces of the Spaniſh commander, to render the place 
having ſcaled the walls, and armed himſelf with a cut- as unſerviceable as they could. For this purpoſe they 
laſs in each hand. Thus armed he met with a Spa- ſpiked up all the guns ; deſtroying the ſtores and am- 
niſh officer unarmed, and juſt rouſed from ſleep. The munition that could not be carried off: they even 
generous tar ſcorned to take advantage of his condition, locked the gates of the fort, aſter which they embarked 
and therefore preſented him with one of his own cut- without the loſs of a ſingle man. All this was per- 
laſſes, ſaying, © You are now on a footing with me!” formed in defiance of the large force that beſieged 
The officer, however, was too much ſtruck with ad- them; and the exploit, when duly conſidered, muſt 
miration at his conduct to accept the offer, and took appear not leſs a matter of aſtoniſhment than the ex- 
care to make rhe circumſtance ſufficiently known. traordinary manner in which the fort had been taken, 
The value of the booty taken on this occaſion amounted the officer who commanded in this remarkable retreat, 
to three millions of dollars; but the loſs moſt ſenſibly was Captain Hulke of the navy. 
felt by the Spaniards was that of 250 quintals of quick OMOPHAGTA, an ancient Greek feſtival, in ho- 
ſilver, a commodity indiſpenſibly neceſſary in extract- nour of Bacchus, ſurnamed Omopbagor, i. e. eater of 
ing the precious metals from their ores. They offered raw fleſh. This feſtival was obſerved in che ſame man- 


therefore to ranſom it at any price; but though the ner with the other feſtivals of Bacchus, in which they 
coun» 


OMP 


raw and bloody, in imitation of the god who was 


. ſuppoſed to do the ſame thing. 


OMPHACINE-011, a, viſcous brown juice ex- 
tracted from. green olives. With this oil the ancient 
Athlete, when going to wreſtle, anointed themſelves 
and when that gymnaſtic exerciſe was over, they roll- 
ed themſelves in the ſand, which, mixing with the oil 
and ſweat on their bodies, conſtitated the frigmenta fo 
highly eſteemed in the cure of ſeveral diſeaſes This 
precious medicine was carefully ſcraped off the body 
of the Athlet with a kind of inſtrument ſomething 
like a comb, which was called frigiliz; and ſuch was 
the demand for the ſcrapings, that they were a very 
lucrative article of trade. 

OMPHALE (ſab. hist.), a queen of Lydia, daugh- 
ter of -Jardanus. She married Tmolus, who at his 


death left her miſtreſs of his kingdom. Omphale had 


been informed of the great exploits-ef Hercules, and 
wiſhed to ſee ſo illuſtrious a hero. Her wiſh was ſoon 
tified. After the murder of Eurytus, Hercules fell 
ck, and was ordered to be ſold as a ſlave, that he 
might recover his health and the right uſe of his 
ſenſes. Mercury was commiſſioned to ſell him, and 
Omphale bought him, and reſtored him to liberty. 
The hero became enamoured of his miſtreſs, and the 
queen favoured his paſſion, and had a ſon by him, 
whom ſome call Agelaus, and others Lamon. From 
this ſon were deſcended Gyges and Creaſus ; but this 
opinion is different from the account which makes 
theſe Lydian monarchs ſpring from Alczus, a ſon of 
Hercules, by one of the female ſervants of Omphale. 
Hercules is repreſented by the poets as ſo deſperately 
enamoured of the queen, that to conciliate her eſteem, 
he ſpins by her ſide among her women, while ſhe co- 
vers herſelf with the lion's ſkin, and arms herſelf with 
the club of the hero, and often ſtrikes him with her 
ſandals, for the uncouth manner with which he holds 
the diſtaff, &c. Their fondneſs was mutual. As they 
once travelled together, they came to a grotto on 
mount Tmolus, _ the queen dreſſed herſelf in the 
habit of her lover, and obliged him to appear in a fe- 
male garment. After they fad ſupped, they both re- 
tired to reſt in different rooms, as a ſacrifice on the 
morrow to Bacchus required. In the night Faunus. 
or rather Pan, who was enamoured of Omphale, in. 
troduced himſelſ into the cave. He went to the bed 
of the queen, but the lion's ſkin perſuaded him that it 
was the dreſs of Hercules; and therefore he repaired 
to the bed of Hercules, in hopes to find there the ob- 
ject of his affections. The female dreſs of Hercules 
deceived him, and he laid himſelf down by his ſide. 
The hero was awakened, and kicked the intruder into 
the middle of the cave. The noiſe awoke Omphale, 
and Faunus was diſcovered lying on the ground, great- 
ly diſappointed and aſhamed. | 
OMPHALEA, in botany: A genus of the trian- 
dria order, belonging to the moncecia claſs of plants ; 
and in the natural method ranking with thoſe of which 
the order is doubtful. The male calyx is tetraphyl- 
lous ; there is no corolla; the receptacle, into which 
the antheræ are ſunk, is ovate. The female calyx and 
corolla are as in the male ; the ſtigma trifid ; the cap- 
ſule carnous and trilocular, with one ſeed. 


L 213 ] 
or phe : counterfeited madneſs. What was peculiar to it, was, 
cine-0il that the worſhippers uſed to eat the entrails of goats, 


ONA 

OMPHALO-aussexTertc, in anatomy. All fa- 
tuſes are wrapped up in at leaſt two coats or mem- 
branes z Inolt of them have a third, called allantoides, 
or urinary. 

Some, as the dog, cat, hare, &c. bave a fourth, 
which has two blood-veſſels, viz. a vein and ar ar- 
tery, called o-mphalo-meſenterics, becauſe paſſing along 
the ſtring to the navel, and terminating in the meſen- 
tery. 

OMRAH, a man of the firſt rank in the Mogul 
empire; a nobleman. It is the plural of the Arabic 
ANC. 

ON, (anc. geog.), a city of Egypt ſacred to the 
ſun, and by the Greeks, on that account called Helio- 
Felis. (See HELIOOTIs.) It was remarkable for 
the wildont and learning of its prieſthood, and for the 
ſpacious buildings in which they cultivated the ſtu- 
dias of philoſophy and aſtronomy. The prieſts of On 
were elteemed more noble than all the o:ner prieſts of 
Egypt. They were always privy counſellors and mi- 
niſters of ſtate ; and therefore, when Pharaoh reſolved 
to make Joleph prime miniſter, he very wiſely gave 
him in marriage a daughter of the prieſt of On, there- 
by incorporating him into the moſt venerable caſt in 
Egypt. Biſhop Warburton thinks that the ſuperior 
nobility of the prieſts of On was chiefly owing to their 
high antiquity and great learning. That they were 
much given to the ſtudy of aſtronomy, we know from 
the teſtimony of Strabo ; and indeed nothing is more 
probable than that they ſhould be attached to the ſtu- 
dy of that ſyſtem over which their god, the Sux, pre- 
ſided, not only in his moral but alſo in his natural ca- 
pacity. The learned prelate affirms, that whether 
they received the doctrine from original tradition, or 
invented it at hazard (which laſt ſuppoſition he thinks 
more probable, though we are of a very different opi- 
nion), it is certain they taught that the Sun is in the 
centre of its ſyſtem, and that all the other bodies move 
round it in perpetual revolutions. This noble theory 
(he continues) came with the reſtof the Egyptian learn- 
ing into Greece (being brought thither by Pytha- 
goras, who received it from Enuphis “, a prieſt of Ou): 
and after having given the moſt diſtinguiſhed luſtre 


to his ſchool, it ſunk into obſcurity, and ſuffered a Steph 


total eclipſe throughout a long ſucceſſion of learned 
and unlearned ages; till theſe times returned its an- 


cient ſplendor, aud immoveably fixed it on the uner- 


ring principles of ſcience.” 


If it be true, as ſome philoſophers allege, that 
Moſes appears from the firſt chapter of Geneſis to 


have been acquainted with the true folar ſyſtem, this 
account of the origin of that ſyſtem is extremely pro- 


bable. As it is of no importance to the civil or religious 
conſtitution of a ſtate whether the ſyitem of Ptolemy or 


that of Copernicus be admitted by the people, we can- 


not reaſonably ſuppoſe that the Jewiſh lawgiver, was 


taught aſtronomy by a revelation from Heaven. But 
there can be no doubt of his knowing as much of that 
ſcience as the prieſts of On; for we know that he was 
inſtructed in all the wiſdom of the Egyptians ; and 


therefore if he held the ſun to be in the centre of the 


ſyſtem, it is morally certain 


| that the ſame thing was 
held by that prieſthood. | 
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ONANIA, or Ox axis, terms lately framed to de- 
note the crime of ſelf- pollution, mentioned in ſerip- 
hs a | ture. 


ON A 


Onania. ture to have been committed by Onan, and puniſhed 
in him wich death. 

This practice, however common, hath among all 
nations been reckoned a very great crime. In ſcripture, 
beſides the inſtance of Onan above-mentioned, we find 
ſelf. polluters termed effemuinate, uncl an, fiithy, and abo- 
minable. Even the heathens, who had not the advan- 
tage of revelation, were of the ſame opinion, as appears 
from the following lines of Martial. 


Hoc nibil efſe putes ! ſeelus et, * crede; ſed ingen. 


Quantum vis animo concifis ipſe tuo. 
You think 'tis nothing I tis a crime, believe 
A crime ſo great you icarcely can conceive. 


Dr Tiſſot has publiſhed a treatiſe on the pernicious 
e ſlects of this ſhameful practice, which appears to be 
no leſs baneful to the mind than to the body. He be- 

ins with cbſerving, that by the continual waſte of the 
— body, aliments are required for our ſupport. 
Theſe aliments however, require certain preparations 
in the body itſelf ; and when by any means we become 
ſo altered that theſe preparations cannot be effected, 
the beſt aliments then prove inſufficient for the ſupport 
cf the body. Of all the cauſes by which this morbid 
alteration is brought on, none is more common than 
too copious evacuations z and of all evacuations, that 
cf the ſemen is the moſt pernicious when carried to ex- 
ceſ:. It is alſo to be obſerved, that though excels in 
natural venery is productive of very dangerous diſor- 
ders, yet an equal evacuation by ſelf pollution, which 
is an unnatural way, is productive of others ſtill more 
to be dreaded. The conſequences enumerated by Dr 
Tiſſot are as follow : 
1. All the intelleQual faculties are weakened : the 
memory fails ; the ideas are confuſed, and the patient 
ſometimes even falls into a 0 5 degree of inſanity, 
They are ccntinually under a kind of inward reſtleil- 
neſs, and feel a conſtant a__— They are ſubje& to 
giddineſs; all the ſenſes, eſpecially thoſe of ſeeing and 
learing, grow weaker and weaker, and they are ſub- 
ze& to trightful dreams. 

2. The ſtrength entirely fails, and the growth in 
young perſons is conſiderably checked. Some are af- 
flicted with almoſt continual watching, and others doſe 
almoſt perpetually. Almoſt all of — become hy- 
ochondiiac or hyſteric, and are afflicted with all 
the evils which attend theſe diſorders. Some have 
been known to ſpit calcareous matter; and others 
are afflicted with coughs, ſiow fevers, and conſump- 
Fons. 

3. The patients are aſſected with the moſt acute 
ja as in different parts of the body, as the head, 
Ureaſt, ſtomach, and inteſtines ; while ſome complain 
f an obtuſe ſenſation of pain all over the body on the 
i ghteſt impreſſion, 

4. There are not only to be ſeen pi ples on the face, 
v hich are one of the molt con mon ſymptoms; but even 
blotches, or ſuppurative pultules, appear on the face, 
roſe, breaſt and thighs, and ſometimes fleſhy excreſcen- 
ces ariſe on the forehead. 

5. The organs of generation are alſo affected: and 
the ſemen is evacuated on tae ſlighteſt irritation, even 
that ct going to ſlool. Numbers are aflited with an 
babitual gonorrhea, which entirely deſtroys the vigour 
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of the conſtitution, and the matter of it reſembles a Onan, 
fetid ſanies. Others are affected with painful pria- | 
piſms, dyſuries, ſtranguries, and heat of urine, with Onechonn 
painful tumours in the teſticles, penis, bladder, and 22 dun 
ſpermatic cord; and impotence in a greater or leſs de- 9 
gree is the never. failing conſequence of this deteſtable 

vice. |; 
6. The functions of the inteſtines are ſometimes to. 
tally deſtroyed and ſome patients complain of coſ- 
tiveneſs, others of diarrhea, piles and the running of a 
fetid matter from the fundament. 

With regard to the cure, the firſt ſtep is to leave 
off thoſe practices which have occafioned the diſeaſe : 
which our author aſſerts it no eaſy matter; as, accord- 
ing to him, the ſoul itſelf becomes polluted, and can 
dwell on no other idea; or if the does, the irritahi- 
lity of the parts of generation themſelves quickly re- 
cal ideas of the ſame kind. This irritability is no 
doubt much more to be dreaded than any pollution 
the ſoul can have received ; and by removing it, there 
will be no occaſion for exhortations to diſcontinue the 
practice. The principal means for diminiſhing this 
irritability are, in the firſt place, to avoid all ſtimula- 
ting, acrid, and ſpiced meats. A low diet, however, 
is improper, becauſe it would further reduce the body, 
already too much em ciated. The ſood ſhould there- 
fore be nutritive, but plain, and ſhould conſiſt of feſh 
rather roaſted than boiled, rich broths, &c. It is cer- 
tain, however, that as theſe foods contribute to reſtore 
the ſtrength of the body, the ſtimulus on the © of 
generation will be proportionably increaſed by the ſe- 
men which is conſtantly ſecreted, and which will now 
be in larger quantity than ever in hea!thy perſons, ow- 
ing to the great evacuations of it which have preceded. 
Some part of the ſemen is gradually abſorbed by the 
lymphatics ; in conſequence of which, the remainder 
becomes thick, acrid, and very ſtimulating. To remedy 
this, exerciſe is to be uſed, and that not ouly for plea- 
ſure, but till it is attended with a very conſiderable 
degree of fatigue. The fleep alſo muſt be no more than 
is barely ſufficient to repair the fatigues occaſioned by 
the exerciſe, or other employment ; for an exceſs in 
ſleep is as bad as idleneſs or ſtimulating foods, Ex- 
ceſs in wine or intoxicating liquors is alſo to be avoid- 
ed: or rather ſuch liquors ought never to be taſted, 
unleſs as a medicine to reſtore the exhauſted ſpirits : 
and to al this ought to be joined the Peruvian bark, 
which hath this admirable property, that, with little 
or no ſtimulus, it reſtores the tone ef the ſyſtem, and 
invigorates the body in a manner incred ble to thoſe 
who have not obſerved its effects. If theſe directions 
are followed, the patient may almoſt certainly expect 
a recovery, provided any degree of vital ſtrength re- 
mains; and thoſe who deſire a life of celibacy on a 
moral account, will find them much more effectual than 
all the vows of chaſtity they can make. 

ONCA and Oxce. Sce Feuis, vi. and iv. | 
ONEEHOURA and ONEEHOW, two ſmall 
iſlands of that cluſter which was diſcovered by Captain 
Cook, and by him called the San lauich ian. (See 
SaxDwWich IsLanDs). Oneeboura is very ſmall and its 
chief produce is yams. Oncehoxv is conſiderably larger, 
being about ten miles over. It is remarkable for th2 
great quantity of excellent yams which it produces, 
and for a ſweet root called tee or ca, which is * - 
: Y 
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ly about the thickneſs of a man's wriſt, tkough ſome- 
times much larger. This root, which the natives com- 
monly bake previous to their bringing it to market, is 
of a wet clammy nature, and with proper manage- 
ment makes excellent beer. 

ONEGA, a river and lake of the Ruſſian empire, 
between Muſcovite Carelia, the territory of Cargapol, 
and Swediſh Carelia. It is 100 miles in length and 
40 in breadth, having a communication with the lake 
Ladoga, and conſequently with Peterſburgh. The 
river has its ſource in Cargapol, and gives its name to 
a country full of woods. 

ONEGLIA, a ſea-port town of Italy, in the ter- 
ritory of Genoa, with the title of a principality ; but 
it belongs to the king of Sardinia, as well as the pro- 
vince, which abounds in olive-trees, fruit and wine. 
It has often been taken and retaken in tlie wars of 
Italy ; which is no wonder, as it is an open place. 
The French and Spaniards had poſſeſſion of it in 1744, 
but were driven out by the Piedmonteſe ; however, 
they returned next winter, and aga'n made themſelves 
maſters of it. E. Long. 7. 51. N. Lat. 43. 58. 

ONEIROCRITICA, the art of interpreting 
dreams: or a method of foretelling future events by 
means of dreams. See Dxrtanm, DivixAriox, &c.— 
The word is formed from the Greek ey: 1p e., dream.“ 
and * MN, of * e judgment.” Some call it 
oneirocratica ; and derive it from or8:/p Ou and * Ar,, 
« I poſſeſs, I command.” | 

It appears from ſeveral paſſages of ſcripture, that 
there was, under the Jewith diſpenſation, ſeach a thing 
as foretelling future events by dreams; but then there 
was a particular giſt or revelation required for that 
purpoſe. 

Hence it has been inferred, that dreams are really 
ſigniſic ative, and do fore bode ſomething to come; and 
all that is wanting among us is the oneirocritica, or the 
art of knowing what : yet it is the opinion of many, 
that dreams are mere chimeras ; bearing indeed ſome 
relation to what has paſled, but none to what is to 
come.—As to the caſe of Joſeph, it was poſſible for 
God, who knew all things, to diſcover to him what 
was in the womb of fate; and to introduce that, he 
might take the occaſion of a dream. 

ONEIROCRITICS, a title given to interpreters 
cf dreams, or thoſe who judge of events from the cir- 
cumſtances of dreams. | 

There is no great regard to be had to thoſe Greek 
books called eneirocritics ; nor do we know why the 
patriarch of Conſtantinople, and others, ſhould amuſe 
themſelves with writing on ſo pitiſul a ſubject. 


Rigault has given us a collection of the Greek and 


Latin works of this kind, one attributed to Aſtramp- 
ſichus; another to Nicephorus, patriarch of Conſtan- 
tinople; to which are added the treatiſes of Artemi- 
dorus and Achmet.— But the books. themſelves are 


little elſe than reveries; a kind of waking dreams, 


to explain and account for ſeeping ones. 

The ſecret of oneirocriticiſm, according to them all, 
conſiſts in the relation ſuppoſed to be between the 
dream and the thing ſignified; but they are far from 
keeping to the relations of agreement and ſimilitude; 


and frequently have recourſe to others of diſſimilitude 


and contrariety. Concerning oneinocritics and onei- 


rgcritica, the unlearned reader will find much informa- 
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tion in Warburton's Divine Legation of Moſes, and 
the books to which he refers. 

ONESLE THtrma, were, according to Strabo, 
excellent taths, and ſc lutary waters, at the foot of the 
Pyrenees in Aquitania. Near the river Aturus ſtands 
at this day the town Bagneres, famous for its waters, 
which appear to be the Cue cf Strabo : ſituated in 
the county of Bigorre in Gaſcony, near the river 
Adour, 

ONIZ ovreipum and Templizr, (Joſephus); ſo 


called from Onias, the high-prielt of the Jews in 


Egypt; who built a temple in imitation of that at je- 
ruſalem, by permiſſion of the king of Egypt, cn the 
ſpot where ſtood the temple of Diana Argeltiz 
Leontopolis : it was encompaſſed with a brick-wa'l 
and had a large tower like that at Jeruſalem, ( Toſ- 
phus :) it was the metropolis of the Nomos Heliopc- 
lites, (Ptolemy;) becauſe in Strabo's time Heliopolis 
was fallen to decay. 

ONGLEE, in heraldry, an appellation given to 
the talons or claws of bealts or birds, when borne 


of a d.fferent colour from that of the body of the ani - 


mal. 

ONION, See ALtivn, ſp. 5.—Onions, leeke, anal 
garlic are all of the ſame genus ; and in their recenc 
tate are acrid, but harmleſs to the human body. When 


by age or climate, this acrimony is too great, we do 


not uſe them as food. In Spain, the garlic being 
equally mild with the onion is uſed as common food. 
By the ordinary culinary preparation their acrimony is 


diſſipated, and a remarkably mild ſubſtance remains, 
promiſing much nutriment, which thoſe who can di- 
geſt them raw will certainly obtain. Though ſometimes 
thunned as food, yet they are on that account uſed in 


medicine, uniting the two qualities of pectorals, viz. 
on the account of their acrimony, being in their re- 


cent ſtate expectorant; in their boiled ſtate, an account 


of their mucilage, demulcent, provided the quantity 
taken be ſufficient. Some of late, in this country 


have found in leeks a ſomn ferous quality: but this is 


not yet confirmed by a ſufficient number of experi- 


ments. —Beſides the three above-mentioned, there are 
ſeveral others belonging to the ſame tribe, which we 


uſe as condiment; but only the leek and onion as diet. 
In its recent ſtate, the onion is the moſt acrid : in its 


boiled ſtate, the leek retains its acrimony moſt tena-. 
ciouſly. On account of this, and ſome difference of tex- 


ture, the onion is more eaſily digeſted and more uni- 
verſally uſed than the leek ; being more eaſily broke 
down, and more generally agreeable. | 

ONISCUS, in zoolegy, a genus of inſets belong- 
ing ta the order. of aptera, It bas 14 legs, briſtly 
feelers, and an oval body. There are 15 ſpecies ; of 
which the moſt remarkable are, 8 

1. The entomon, or fra wood-louſe, is white; yes. 
black; convex above, beneath flat, margin acute; 


Antenne 4; Four hind pair of legs largeſt, hairy, 
Found on 


Body of 10 ſegments. Length 14 line. 
the coaſt. It accompanies che herring, and is an ene- 


my well known to our fiſhermen : theſe inſets will 
frequently eat up a whole. fiſh while it hangs in the . 

net. : 
2. Oniſcus aguaticus, is of an aſhen colour, and toler- 
Its body is. compoſed of ſeven articu- 
lations, excluſive cf the head and tail; which laſt part 


is, 


ably. ſmooth. 
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Onifcus, is much larger than the other ſegments, round at the 
Oukelos. extremity, and from which iſſue two appendices, each 


divided into two threads. This inſe& has that in com- 


mon v ith ſome ſea-oniſci, hut differs from them by the 


ſea ones having ten ſegments.\ This has ſeven legs on 
each ſide; the laſt of which gradually increate m 
length, and are'conſtantly larger than the foremoſt. 
The antennæ have but three long articulations, the 
laſt of which is much longer than the reſt, This in- 
ſe& is found in pools; ſmall rivulets, and eſpecially in 
ſprings. | . F 

3. Aſellus, mill:pes, or evood-louſe, is oval; the tail 
obtuſe, with two undivided briftles ; various as to co- 
lour ; length, 5 lines. Their ule in medicine is 
known. | | N 
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3. Pniſcus armadil is broad, very gloſſy, and ſmooth: 


its colour is black, with a ſmall portion of white on 
the edge cf the ſegment, which colour often varies ; 
but ſtill the inſe& is gloſſy and ſmooth. Its body is 
compoſed of ten ſegments, beſides the head and tail, 
Of the ten ſegments, the firit ſeven are broad, and the 
liſt three ſhort, The firſt of theſe three appears di- 
vided in the middle, which is broader than the reſt, 
into three more. "Theſe laſt ſhort ſegments, with that 
cf the tail, form the extremity of the animal's body, 
which is round, without any appendix, and conſti- 
tutes the ſpecific character of this inſet. It has four- 
tcen feet, ſeven on each ſide. This oniſcus, when 
touched, rolls itſelf up into a ball, bringing its head 
and tail together like the animal called armadillo, and 
neither antennz nor feet are ſeen; it might be taken 
for a round, ſhining pearl. This oniſcus is found in 
woods. 

© ONKELOS, ſurnamed the Profelyte, a famous Rabbi 


of the firſt century, and the author of the Challdee 
of divination, Which foretels the good or bad fortune 


Targum on the Pentateuch, He flouriſhed in the time 


cf Jeſus Chriſt, according to the Jewiſh writers; who” 


all agree that he was, at leaſt in ſome part of his life, 
contemporary with Jonathan Ben Uzziel, author of the 
ſecond Targum upon the prophets. Dean Prideaux 
thinks he was the elder of the two, for ſeveral realans; 


the chief of which is the purity of the ſtyle in his Far. 

gum, therein coming neareſt to that part of DA 
and Ezra which is in Chaldee, and is the trueſt tams<= 
dard of that language, and conſequently is the molt agure 


antient; ſince that language, as well as others, vas in 


a conſtant flux, and continued deviating in every age 


ſ-om the original; nor does there ſeem to be any rea- 
ſon why Jonathan Ben Uzziel, when he underſtood his: 
Targum, ſhould paſs over the law, and begin wick the 
prophets, but that he found Onkelos, had done this 
work before him, and with a ſucceſs which he could 
not exceed. 


Azaries, the author of a bo k intitled Meor Tas 


or the light of the eyes, tells ns, that Onklos was a 
proſelyte in the time of Hillel and Samnai, and lived 
to ſee Jonathan Ben Uzziel one of the prime Teholars 
of Hillel. 
fore Chriſt, according to the chronology of Gau; who 
adds, that Onkelos was cotemporary with Gamaliel 
the elder, St Paul's maſter, who was the grandſon of 
Hillel, who lived 28 years after Chriſt, and did not 
die till 18 years before the deſtruction of Jeruſalem, 
However, the ſame Gauz, by his calculation, places 
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the excellency and accuracy ef Onkelps's Targum, the 


Theſe three doctors flouriſhed 12 years be-" 
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Onkelos 100 years aſter Chriſt ; and ti Ndjuſt his opi- 


nion wich that of Azaries, extendg he liſe of Onkelos 
to — 7,0 length. The Talmudiſte f vg that he af. 
ſiſted at the funeral of Gamaliel M Was at prodi- 
Av expence to make it mglt, mapmieen® Dean 

rideanx obſerves, that the Targum@t Onkelos is ra- 
ther a verſion than a paraphraſe; Meet renders the 


Hebrew text word for word, and for th&moſt 


art 

accurately and exactly, and is h muh the beſt of all 
this ſort : and therefore it has always been held in 
eſteem among the Jews much ode che other Tar- 
* and being ſet to the ſami muſical notes with the 
ebrew text, Nis thereby made capable of being read 
in the ſame tone with it in their pablicaſſemblies. From 


dean alſo concludes him to have been d halive Jew, 
ſince, without being bred up from his pirth in the Jew- 
1th religion and learning, and long exerciſed in all the 
rites and doctrines thereof, and being alſo thoroughly 
ſkilled in both the Hebrew and Chal languages, as 
far as a native Jew could be, he can farce be * 


thoroughly adequate to that work which he perform- 


ed: and that the repreſenting him as proſelyte ſeems 
to have proceeded from the error of taking him to 
have been the ſame with Akilas, or Aquila, of Pontus, 
author of the Greek Targum or verſion of the pro- 
pou and Hagiographia, who was indeed a Jewiſh 
proig J I 

ONKOTOMY, in ſurgery, the opening of a tu- 
mour o abſceſs. See ml _ 

ONQOCLEA, in botany ; A genus of he natural or- 
der of fiees, belonging to the cryptogamia claſs of 
plafits, Ihe ſpike is flat, and turned to each ſide, 
with quinquevalved fruciticationss © 

ONOMANCIA, or rather OxomanT14, a branch 


of aman, from the letters in his name. See the article 
DrvixaTion, and Nauk. 1 ef 
From much the ſame principle the young Romans 


toaſted their miſtrefles as often as there were letters in 
their names; Hence Martial ſays, * 5 
1 Mevia [ex cyathis, ſebiem Ju ſtina Libatur. | 
ONOMA TOPOELA, in grammar and rhetoric, a 
where words are formed to reſcmble the ſound 


made by the things ſignified : as the buzz of bees, the 
cackling oFhens, &:. Reſemblances of this kind are 


often fancied when theyare not real, though, no doubt, 


there-arc in every language ſome words. of which the 
Wund is very like to that which thoſe words are em- 
ployed to expreſs. Yet, to the mortiſication of gram- 
marians and rhetorieians, conjunctions, Which have 
been juſily pronounced no parts of ſpecch, àxe the on- 
ly 6th uttered by men that are wholly natural, and 
theſe are fewer than is commonly ſuppoſed. Sec 
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-ONONTS, in botany : A genus of the decandria, or- 
der, belonging to the diadelphia%laG of plants. The 
ealyx is quinquepartite, with the ſegments linear ; the 
vexillum ſtriated; the men turgi& and ſcilile ; the 
filaments coalited without a ſiſſure. 
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ONOPORDUM, in botany : A genius of the poly- 
gamia æqualis order, belonging to the ſyngeneſia clafs 
of plants; and in the natural method ranking yo 
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onofander the 49th order, Compoſite. The receptacle is honey- 


Onyx. ed. | 
— ONOSANDER, a Greek author and Platonic phi- with one of his arrows. 
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combed ; the ſcales of the calyx mucronated or point- poets making this ſtone to have been formed by the 
| Parcz from a piece of Venus's nails, cut off by Cupid 


loſopher, who wrote Commentaries on Plato's politics, OONALASHKA, one of the iſlands of the Nor- 
which are loſt : but his name is particularly famous for thern Archipelago, viſited bp Captain Cook in his 
a treatiſe intitled As yo Zrparyy:z0c © Of the duty and laſt voyage. The native inhabitants of this iſland are, 
virtues of the general of an army; which has been to all appearances, a very peaceable people, having 
tranſlated into Latin, Italian, Spaniſh, and Ftench. been much poliſhed by the Ruſſians, who now keep 
The time when he lived is not preciſely known: but them in a ſtate of ſubjection. As the iſland furniſhes 
is imagined to be in the reign of the emperor Clau- them with ſubſiſtence, ſo it does, in ſome meaſure, 
dius. with clothing, which is chiefly compoſed of ſkins. 
ONOSMA, in botany : A genus of the monogynia The upper garment, which is made like a waggoner's 
order, belonging to the pentandria claſs of plants; and frock, reaches down to the knees. Beſides this, they 
in the natural method ranking under the 41ſt order, wear a wailtcoat or two, a pair of breeches, a ſur cap, 
Aſperifolizg. The corolla is campanulated, with the and a pair of boots, the legs of which are formed of 
throat pervious ; there are four ſeeds. ſome kind of ſtrong gut; but the ſoles and upper-lea- 
ONTARIO, a lake of North America, in the coun- thers are of Ruſſia leather. Fiſh and other 1ea-an!- 
try of the Iroquois, 180 miles in length and 60 in mals, birds, roots, berries and even ſea-weed, compote 
breadth. There are many rivers that run into it; and their food. They dry quantities of fiſh during the 
from it the great river St Laurence proceeds. It ſummer, which they lay up in ſma!l huts for their uſe 
communicates with lake Erie by a river 33 miles in in winter. They did not appear to he very deſirous 
length, in which is the remarkable cataract of Nia - of iron, nor to want any cther inſtrument, except 
SARA. x ſewing needles, their own being formed of bone. Wich 
ONTOLOGY, See MeTarnvrsics, ne z. theſe they ſew their cances, and make their clothes, 
ONUPHRIUS eanvixvs, a learned Italian of the and alſo work very curious embroidery. They uſe, 
order of hermits of St Auguſtine, was born of a noble inſtead of thread, the fibres of plants, which they 
family at Verona, in 1529; and, being trained to lite- ſplit to the thickneſs required. All ſewing is per- 
rature, became ſo indefatigable in his ſtudies, that he formed by the females, who are ſhoe makers, tailors, 
ſpent whole days and nights in reading the ancients: and boat-builders. They manufacture mats and baſkets 
which made Manutius ſtyle him Helluo Antiquitatis. He of graſs, which are both ſtrong and beautiful. There 
firſt performance was A Chronicle of Popes and Car- is indeed a neatneſs and perfection in moſt of their 
dinals, which was printed without his knowledge at works, that ſhew they are deficient neither in inge- 
Venice in 1557; and ſome time after, more correctly nuity nor perſeverance. 
by himſelf. He afterwards continued Platina's Lives Though the climate is ſometimes ſevere, Capta'n 
of the Popes, from Sextus IV. to Pius V. and ſubjoin - Cook did not obſerve a fire place in any of their ha- 
ed annotations to the lives Platina had written, He bitations. They are lighted as well as heated by 
alſo wrote four pieces upon Roman Antiquities, which lamps; which, though timple, effectually anſwer the 
are printed in Grevius's Collection. He died in his purpoſe for which they are intended. They couſiſt 
39th year, in 1568. of a flat ſtone hollowed on one ſide like a plate; in 
ONYCOMANCY, or as ſome write it, Oxymax- the hollow part they put the oil, mixed with ſome 


cy; a kind of divination by means of the nails of the dry graſs which ſerves for a wick. Both ſexes often 


fingers. The word is formed from the Greek «v3, warm themſelves over one of theſe lamps, by placing 
© nail,” and wearrun © divination.” it between their legs, under their garments, and ſit- 
The ancient practice was to rub the nails of a youth ting thus over it for ſeveral minutes. E. Long. 139. 
with oil and ſoot, or wax; and to hold up the nails 29. N. Lat. 53. 5. | 
thus ſmeared againſt the ſun.—Upon them were ſup- OONELLA, OONEMAH, two iſlands of the 
poſed to appear figures or characters, which {ſhowed ſame Archipelago with Oonalaſhka: the former cf 
the thing required. which li:s to the north-caſt of that iſland, being ſe- 
ONYX, in natural hiſtory, one of the ſemipellucid parated from it by a navigable [trait ; the other is more 
gems, with variouſly coloured zones, but none red; to the weltward, being in E. Long. 192. 30. and 
being compoſed of cryſtal, debaled by a ſmall admix- N. Lat. 54. 30. The circumference of Oonella is 
ture of earth; and made up either of a number of flat about ſeven leagues, and the produce of both much 
plates or of a ſeries of coats ſurrounding a central the ſame with that of Oonalaſhka.. 
nucleus, and ſeparated from each other by veins ofa OORT (Adam Van), born at Antwerp in 1557, 
different colour, reſembling zones or belts. was the fon of Lambert Van Oort, a painter of conlider- 
We have four ſpecies of this gem. 1. A bluiſh- able reputation for perſpective and architecture. Adam 
white one, with broad white zones. 2. A very pure was inſtructed in the art by his father, and afforded 
onyx, with ſnow-white veins. 3. The jaſponyx, or ſufficient proofs of his having an enlarged genius; ſo 
horny-onyx, with green zones. 4. The brown onyx, that he ſoon roſe into eſteem, not only as a painter of 
with bluiſh white zones. hiſtory, but as an able artiſt in landſcape and portrait. 
The ancients attributed wonderful properties to the But the greateſt honour of Van Oort proceeded from 
onyx, and imagined that if worn on the finger it ated his having been the firſt inctructor of Rubens, whoſe 
as a cardiac: they have alſo recommended it as an works have eternized his maſter's memory, along with 
aſtringent; but at preſent no regard is paid to it. his own. . | 
Vor. XIII. E e Naturally 


The word in the Greek language ſigniſies nail; the Oonalafhka 


f 
Oort. 
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Ooſt. 
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Naturally he was of a rough and diſagreeable tem- 


—— per, which occaſioned him to loſe the love of his diſ- 


ciples and his friends; and among the number, he to- 
tally forfeited the eſteem of Rubens, his beſt pupil, 
Jordaens was the only perſon who accommodated him- 
ſelf to the ſavage humour of his maſter, but it appears 
probable, that he only condeſcended to endure his 
moroſe behaviour, out of affection to the daughter ot 
Van Oort, to whom Jordaens was afterwards mar- 
ried. 

In his ſtyle of painting, however, he neglected na- 
ture, and was entirely a manneriſt ; nor did he ſeem 
to have any regard to painting as a fine art, but 
merely as an art that might be the means of making 
him rich. In his beſt time, his compoſition was agree- 
able and his deſign correct; but in his latter time, 
his works had nothing to recommend them, except 
the freedom of handling, and the goodneſs of their 
colouring ; yet, with all his deſects, he was accounted 
a good painter. Rubens uſed to ſay, that Van Oort 
would have ſurpaſſed all his contemporaries, if he had 
ſeen Rome, and formed his taſte by ſtudying after the 
beſt models. He painted a great number ot deſigns 
ſor the altars of churches in Flanders, which have 
much merit in ſeveral parts; and they are ſtill beheld 
with pleafure by good judges. 

 OOST, a kiln for drying hops after they are picked 
from the ſtalks. | 
Oos (Jacques Van), a painter of hiſtory, land- 
ſcape, and architecture, was born at Bruges about 
the year 1600, and learned the. art in his native city, 
though it is not aſcertained by what maſter he was 
inſtructed ; but he travelled to Italy, to ſtudy after 
the works of the great maſters, and copied every thing 
that pleaſed his own taſte, or that he thought might 
contribute to his improvement. However, among all 
the famous artiſts, he attached himſelf particularly to 
the ſtyle of Annibal Carracci, and imitated him in ſuch 
a manner, as to ſurpriſe the moſt able connoiſſeurs at 
Rome. 

He poſſeſſed many of the accompliſhments of a great 
Painter. His touch and his colouring were good ; he 
intruduced but few figures in his deſigns, to avoid 
incumbering his ſubje& ; and he diſpoſed them with 2 
great deal of ſkill and elegance; piving them ſuch 
draperies as were ſimple and natural. e deſigned in 
a good taſte; and though his ſtyle of compoſition re- 
ſ:mbled that of Ane yet it was leſs charged than 
tie deſigns of that maſter uſually are. In his carna- 
tions, his colouring was freſh and like nature; but he 
is not ſo commendable in the colour of his draperies, 
which is ſometimes ſo broken as to give the ſtuffs an 
appearance of hardneſs. He underſtood perſpective 
and architecture extremely well; and as he was not 
fond of painting landſcape (though occaſionally he 
painted it well), in the ſtead of it he ornamented his 
back grounds moſt frequently with buildings, co- 
lumns, arches, and different pieces of architecture, 
which gave his compoſition a grand effect. 

The moſt admired picture of Van Ooſt is in the 


— 


[ 618 J 


O PA 


church at Bruges which belonged to the Jeſuits: the Opacity, 


ſubje& of it is, a Deſceat from the Croſs; in which 
the deſign, the diſpoſition, the expreſſion, colour, and 
chiaro-ſcuro, are worthy of the higheſt praiſes. He 
had a ſon of the ſame name, who acquired conſiderable 
fame in his profeſſion. ; 

OPACIT V, in philoſophy, a quality of bodies 
which renders them impervions to the rays of light. 

OPAH, commonly called the king fb. See Zevs. 
The body is deep; the ſcales exceedingly minute: it 
has ſetaceous teeth on the tongue only, one long dor- 
ſal fin, and a tail ſomewhat lunated. The genus of 
which this is a ſpecies is not numerous: This, how- 
ever, is conſiderably the largeſt, and with reſpect to 
its colours the moſt ſplendid. It is conſidered by many 
as the moſt beautiful fiſh that is found on the coaſt 
of Europe. Mr Pennant in his Britiſh Zoology gives 
the following account of this fiſh, which is exceeding- 
ly rare on the Britiſh coaſt: We have only four 
inſtances (ſays he) of this fiſh being taken in our ſeas, 
each of them in the north, viz. twice off Scotland, 
once off Northumberland, and once in Filey-Bay, 
Yorkſhire. This laſt was caught about two years ago, 
and exhibited as a fhow at Scarborough. 

“It is of that genus which Linnzus diſtingniſhes 
by the name of Chetodon from its briſtly teeth, and 
is ſaid to be very common on the coaſt of Guinea. 
(See CHzToDON). (A . 

« It is well deſcribed by an anonymous writer in 
the London Magazine for October 1767, which we 
ſhall borrow, as the account is confirmed to us by Mr 
Travis, who had an opportunity of examining one of 
the ſame ſpecies. _ 

«© Newcaltle, September 12. On Saturday laſt 
was thrown upon the ſands at Blyth, a very rare and 
beautiful fiſh, weighing between 70 and 80 pounds, 
ſhaped like the ſea-bream. The length was three 
feet and an half; the breadth from back to belly al- 
moſt two feet; but the thickneſs from fide to fide not 
above fix inches. 

„The mouth ſmall for the ſize of the fiſh, form- 
ing a ſquare opening, and without any teeth in the 
jaws. The tongue thick, reſembling that of a man, 
but rough and thick ſet with beards or prickles, point- 
ing backwards, ſo that any thing might eaſily paſs 
down, but could not eaſily return back; therefore 
theſe miglit ſerve inſtead of tceth to retain its prey. 
The eyes remarkably large, covered with a membrane, 
and ſhining with a glare of gold. The cover of the 
gills like the falmon. 

« 'The body diminiſhes very ſmall to the tail, which 
is forked, and expands 12 inches : the gill fins are 
broad, about eight inches long, and play horizon- 
tally : a little behind their inſertion the back fin takes 
its original, where it is about ſeven inches high, but 
ſlopes away very ſuddenly, running down very near the 
tail, and at its termination becomes a little broader : 
the belly fins are very ſtrong, and placed near the 
middle of the body: a narrow fin allo runs from the 
anus to the tail. 


« All 
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(a) Later writers ſeem with more propriety to haye ranked it under the genus Zeus, to which we have. 


already 1e2rred.. 
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% All the fins, and alſo the tail, are of a fine ſcarlet; 


but the colours and beauty of the reſt of the body, 


which is ſmooth and covered with almoſt imper- 
ceptible ſcales, beggars all deſcription; the upper 
part. being a kind of bright green, variegated with 
whitiſh ſpots, and enriched with a ſhining golden hue, 
much reſembling the ſplendour of the peacock's fea- 
thers; this by degroes vaniſhes in a bright ſilver ; and 
near the belly the gold begins again to predominate 
in a lighter ground than on the back.” 

OPAL, in natural hiſtory, a ſpecies of the chroa- 
ſtaces genus of gems. —This ſpecies of precious ſtone 
is generally eſteemed the moſt beautiful of all the flinty 
tribe, which appears to be owing to its changeable 
appearance when viewed by reflection.— The form of 
the opal is that of a pebble, like the agate, with 
which authors in general have claſſed it, from a ſup- 
poſed reſemblance, of which there appears no ſort 
of proof. On the contrary, Bergman's analyſis points 
it out to be of a very different nature from the genus 
of flints, of which the agate is a ſpecies ; magneſia 
conſtituting a large part of its compoſition, and not 
entering at all into that of the agate, if we are to 
judge from the analyſis of the parent ſpecies or flint, 
there being none yet publiſhed of agate. The ſpe- 
cific gravity of the opal is likewiſe extremely diffe- 
rent trom that of the agate. Wallerius tells us that 
its ſpecific gravity is upwards of 1900. It loſes its 
colour and tranſparency in the fire, and in other re- 
ſpects is affected by it in the very ſame manner as 
quartz or flint would be. It may be melted with bo- 
rax, but not without great difficulty. The ſpecies are, 

1. The opal of Nonnius. This appears olive-co- 
loured by reflection, and then opaque ; but when held 
between the eye and the light, it is found to be tranſ- 
parent, and appears of a beautiful ruby colour. Boc- 
cede Boot, author of the Complete Jewell:r, conſi- 
ders it as the moſt precious ſort of opal, and indeed 
the moſt wonderful of this kind of nature's works: he 
gives alofty encomium upon it, chiefly from Pliny, who 
called this opal pederos. This ſpecies of opal is the 

Jang:non of India, and nonnius of the ancients and mo- 
dern Europeans, from the Roman ſenator Nonnius, 
poſſeſſor of the famous opal of Rome, worth 20,000 
leſterces, who preferred banithment to parting with 
it to Anthony. An opal anſwering exactly to Plioy's 
deſcription of the nonnius was diſcovered about 30 or 
35 years ago in the ruins of Alexandria, and purcha- 
ſed for a trifle by the French conſul Lironcourt, from 
his draguman Roboly. 'The duke de Nivernois, when 
ambaſſador in London in 1763, was in poſſeſſion of 
the very ſtone. The next in eſteem and value is the 
Iris opal, of a glafly white colour, but when looked 
through it appears of a flame-colour, as the nonnius 
does of a ruby. | 

Wallerius indeed is of opinion that the opal found 
in Alexandria was not that of Nonnius mentioned by 
Pliny ; and adds, that it was by many ſuppoſed to be 
only a counterfeit piece of glaſs or paſte. There is 
another of the ſame ſpecies in Sweden, which by re- 
flection appears of a browniſh colour, but by refrac- 
tion is red with violet veins. 

2. The white opal, having its ground of a white 
glaſs- like complexion, from whence green, yellow, 
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bluiſh, and purple rays are thrown out; but when 
held againſt the light it appears of a reddiſh or rather 
flame-colour. Wallerius, in his Mineralogy, ſays, that 
this white opal anſwers the deſcription of it given by 
Pliny much better than the olive coloured one abgve 
deſcribed. There are two varieties of it: 1. The 
oriental opal, ſhowing many colours.—Engen{troom 
informs us, that he had obtained a ſmall piece of 
pleudo agate from the Eaſt Indies, of a yellowiſh 
brown and pale blue, or rather milk-colbur, with a 
ſhining brightneſs, exactly like that of the milky 
opals already mentioned; alio ſome other ſpecimens 
near Turin in Piedmont, where they are called la- 
ftard-agates, a name which, in his opinion, is ex- 
tremely proper for them, as they agree with the agates 
in almolt every reſpett except hardneſs : this, how- 
ever, has been controverted. Sometimes the cpal is 
ſurrounded with a white cruſt, like common fliuts in 
the ſtrata of chalk ; which cruſt has likewiſe the ſame 
properties as the flint when this laſt mentioned ſub- 
ſtance has been previouſly freed from the adherent 
chalk ; viz. 1. It does not diffolve in nitrous acid. 
2. It is not ſuſible per ſe. 3. It melts pretty eaſily with 
borax, but without any efferveſcence, contrary to what 
is obſerved in calcareous ſubſtances; ſo that borax 
will diſſolve about three quarters of its own bulk cf 
this ſubſtance, though with difficulty, eſpecially to- 
wards the end of the operation ; but the glaſs becomes 
quite clear and colcurleſs, inſtead of becoming white 
and opaque, as is the cale with calcareous ſubltances. 
This oriental ſtone is found in the iſland of Ceylon, 
where it is called the elementary ſtone. The Indians 
put as high a value on it as on the diamond. There 
is another kind of oriental opal much valued, gene- 
rally called the faming opal, becauſe it changes its co- 
lours, as if ſparks ot fire eſcaped from it in parallel 
lines. | 
3. The bluiſh and ſemitranſparent opal is leſs va- 
lued by thoſe who are converſant in gems than the 
others, on account of its being ſuppoſed more eaſily 
imitable by art. M. Magellan, however, informs us, 
that not only this, but ſeveral other kinds of opals 
are eaſily imitable by art; ſeveral compoſitions of 
2 being met with which ſhow very different co- 
ours by reflection and by refraction. A curious an- 
cient one of this kind is to be ſeen in the royal abbey 
of St Denis near Paris, which is green on the outlide, 
but ſhows a fine ruby-colour when held between 
the eye and the light. Our author has alſo ſeen ſome 
glaſs paſtes made in London by Edward Delaval, Eq; 
and others by Mr More ſecretary to the ſociety of 
Arts, which appeared of a yeilow-brown or other 
colour by reflection; but when held againſt the light 
tranſmitted a fine blue, purple, or red colour, like 
the ſapphires, rubies, garnets, and other precious 
ſtones. —Wallerius gives directions for making theſe 
paſtes; and M. Magellan informs us, that he by 
chance diſcovered that the red glaſs of Kunckel, when 
over-melted, or burnt in a common fire, produces a 
ſimilar effect, tranſmitting one colour by refraction 
and another by reflection. The fine imitations of the 
true white opals, which Pliny ſays were made by the 
Indians, have, in our author's opinion, hitherto bat- 
fled the art of the moderns. 
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The ſangenon or nonnius opal is found in the Eaſt 
Opalia. Indies; the Iris, in Ceylon; the milky opal, at Eil- 
benſtock and Fryberg; the bluiſh or molt common 


and leaſt eſteemed, in Hungary, Sileſia, Saxony, &c. z 
the olive and bottle coloured cat's eye, in Ceylon ; 


the infericr in different countries of Europe, Mr 
Born mentiors what he calls an avanturine cat's eye, of 
a fleſh colour and tranſparent, poſſeſſing the curious 
ſlructure of the avanturine, viz. compoſed of little 
plates like ſcales, with a metallic ſplendour, which 
reflect the rays of light like the opal. This ſtone we 
ſuſpect to be that which has led authors to claſs the 
avanturine with the opal, although it is in fact a fine 
opaque quartz. Ruſſia produces the opal at the ri- 
vulet Katſcha, near the city of Kraſnajark, in the 
Altai mountains in Siberia. The cat's eye is found 
iu Mount Caucaſus, and is often confounded with the 
opal, though improperly. See AsTERIA. The oculus 
mundi (ſee HyproeHaANEs) has a very intimate con- 
reQtion with opal, being generally found in beds over 
it, ard being regarded by ſome naturaliſts as the ſame 
ſtone in a ſtate of decompoſition by the action of the 
air. Ruſſia poſſeſſes this ſtone in the Altai mountains, 
where the opals are found. 

No method of eſtimating the opal is given by au- 
thors that we know of.. But thoſe of uncommon beauty 
and ſize are ſold for very large ſums. 

The late Leopald II. emperor of Germany, was in 
poſſeſſion of an oriental ſtone, ſometimes deſcribed as 
a cat's eye and ſometimes as an opal, of one inch dia- 
meter, and which was valued at a great price. Prince 
Potemkin, the Ruſſian general, purchaſed for 1000 
ducats a ſtone of the ſame kind, ſaid to have been 
taken by the famous Nadir Shah from the head of a 
Gentoo idol, of which it made one of the eyes. By 
what circuitous road it found its way to Potemkin, 
we have not been informed; but with many other 
gems it diſappeared from the tent of the Perſian con- 


 queroer when he was aſſaſſinated. 


Opals are commonly found in detached pieces, in 
an envelope of a different kind of ſtone, from the ſize 
of a pin-head io that of a walnut. Beautiful opals of 
this laſt ſize are extremely rare; ſo that it is difficult 
to find an opal ſufficiently perfect and large to be com- 
pletely poſſeſſed of all its beauties : this renders it ſo 
precious, and makes it almoſt impoſſible to determine 
its value. They have agreed, however, to value a 
beautiful oriental opal at double the price of a ſapphire 
of the ſame ſize. | 

It is very remarkable, that all the beautiful colours 
cf the opal may entirely change or diſappear when the 
{tone is divided into pieces. This phenomenon, which 
has been dem nſtrated more than once by experience, 
leads us to think that all the ſparkling play of the opal 


is owing to the refraction of the rays of the ſun from 


the ſurtace of the ſtone, which is naturally formed to 
produce this refraction. 

OPALIA, in antiquity, feaſts celebrated at Rome 
in honour of the Goddeſs Ops. Varro ſays they were 
held on the 19th of December, which was one of the 
days of the ſaturnalia : theſe two ſeaſts were celebrated 
in the ſame month, becauſe Saturn and Ops were huſ- 
band and wiſe: the vows offered to the goddeſs were 
made ſitting on the ground, 
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OPERA, a dramatic compoſition ſet to muſic, and 
ſung on the ſtage, accompanied with muſical inſtru- 


Opera 
k 


ments, and enriched with magnificent dreſſes, machines, Ophidium, 


ard other decorations.— This ſpecies of drama is of 
modern invention. In its preſent ſtate it was not 
known even in Italy before the beginning. of the laſt 
century; and at its introduction into England, a cen- 
tury afterwards, it divided the wits, literati, and mu- 
ſicians of the age. By thoſe who were eſteemed the 
beſt judges of the art, the Engliſh language was con- 
ſidered as too rough and inharmonivus for the muſic 
of the opera; and, on the other hand, critics, whoſe 
taſte was built on the baſis of common ſenſe, looked 
upon a drama in a foreign and unknown tongue as the 
greateſt of all abſurdities. Many of them, however, 
pleaded for operas in the Engliſh language ; and it is 
well known that Addiſon, who was one of the oppo- 
ſers of the Italian opera on the London ſtage, wrote 
in his native tongue the opera of Roſamond. 'This 
is confeſſedly a beautiful poem; but, in the opinion 
of Dr Burney, it adds nothing to Addiſon's fame, as 
it ſhows his total ignorance of the firſt principles of 
muſic, and of courſe his unfitneſs fur the taſk he had 
undertaken. 

In queſtions reſpecting the fine arts there is no ap- 

al from the general taſte; and therefore, as the 

rench opera, which is in the language of the coun- 
try where it is acted, has always been admired by 
perſons of liberal education, it doubtleſs has merit 
conſidered as a drama; but how the dramas of this 
kind which are compoſed in Italian ſhould find ad- 
mirers in England, among perſons who underſtand not 
a word of the language, is to us a matter of aſtoniſh- 
ment. 'The muſic of them may deſerve and command 
the admiration of every one who has an ear; and the 
action of the fingers may be perfectly ſuitable to the 
ſubject repreſented ; but of this ſuitableneſs the majo- 
rity of the audience can be no judges. 

Even when the language is thoroughly underſtood, 
we ſhould imagine, that, to make an opera agreeable 
to good ſenſe, much would depend upon the choice 
of the ſubject; for it is ſurely abſurd to have perſons 
of all ranks, and on every occaſion, perpetually ac- 
companied with the regular reſponſes of ſymphony. 
To hear Cæſar, Scipio, or Macbeth, when forming 
plans to enſure victory, or hatching plots of treaſon 
and murder, talking in recitative and keeping time 
with fiddles, would ſurely diſguſt every perſon whoſe 
ſenſe had not all evaporated in ſound ; but when the 
ſubje& repreſented naturally admits of muſic in real 
life, we can ſuppoſe an opera to afford to perſons of 
taſte one of the moſt exquiſite and refined entertains» 
ments of which human nature is capable. For a fur- 
ther account of the opera, ſee Music, n*® 39, 42, 44» 
and Por rx, n* 133, &c. | 

OPERATION, in general, the a& of exerting or 
eee ſome power or faculty, upon which an effect 

ollows. | 


OrzRAT1oN, in ſurgery and medicine, denotes a 


methodical action of the hand on the human body, in 
order to re-eſtabliſh health. 

OPHIDIUM, a genus of fiſhes belonging to 
the order of apodes. The principal characters of this 


genus are the following. The head is ſomewhat _ ; 
c 
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were never obſerved, in any other ſpecies. 
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founded in one; no fin on the under part of the body; 
and the eyes covered by the common ſkin. Of this ge- 
nus there are ſeveral ſpecies, of which the moſt curious 
is the ophidium barbatum of Linnzus, thus deſcribed 
by Dr Brouſſonet in the 7 1ſt volume of the Philoſophi- 
cal Tranſactions. 

The ſcales of the ophidium (ſays he) are irregularly 
placed and diſperſed over the whole body. Their form 
is ſometimes round, ſometimes nearly oval They are 
larger near the head, and in the lower part of the 
body; but are hardly to be diſtinguiſhed near the 
tail. They adhere to the body by means of a par- 
ticular tranſparent ſkin, which is in general very thin, 
but ſomewhat thicker near the neck, and extended 
looſely over the whole head : this ſkin is very eaſily de- 
ſtroyed, after which the ſcales falling, the body ap- 
pears ſpotted (fig. 1.) When you look at them with 
the naked eye (fig. 2.) they appear as covered with 
very ſmall grains; but viewed through a microſcope 
(fig. 3.) the middle of them appears more elevated than 
the margin; and from the centre to the margin, cloſe 
by each other, there are many lines or rays formed 
by ſmall ſcales placed upon one another, like tiles upon 
a roof, the ſuperior being always the nearer to the 
centre, This ſort of ſcales, which may be called 
umbonate, are faſtened to the body by very ſmall veſ- 
ſels which are inſerted in their middle'; they are to 
be ſeen on the body only, not on the head nor the 
fins.” 

The anatomy of this fiſh comprehends ſome very 
remarkable circumſtances, which our author thinks, 
When the 
{kin is drawn off, there appears a thin membrane of a 
ſilver colour, which covers the muſcles. The muſcles 
being removed, we find the peritoneum, which lines 
the abdominal cavity, and is adherent to the ſwimming 
bladder by ſome elongations, It is of a filver hue, 
with fome very ſmall black points. The ventricle is 
not to be diſtinguiſhed from the inteſtines by any other 
mark but by its ſize; its form is oblong ; it is extend- 
ed almoſt to the anus, from whence the inteſtinal duct 
has a retrograde courſe, and then deſcends again, ha- 
ving a liztte-dilatation near the anus. On the ver- 
tebræ next the anus on the outſide of the peritoneum 
is a kind of cavity of an oblong form, containing a 
reddiſh viſcus, which he takes to be the kidney. 

The firſt vertebra from the head has nothing very 
remarkable in its ſtructure. The ſecond has on sach 
ſide an elongated and ſharp apophylis, to the apex 
of which is annexed a ſmall ligament. The third 
is very flat, and has on each fide a kind of tri- 
angular and ſharp apophyſis, to which adheres a 
ligament as to the ſecond. The fourth is remark- 
able in having a ſharp apophyſis on each ſide, arti- 
culated with the body of the vertebrz ; and under each 
of them is another articulated apophy iis, flattiſh, thick, 
roundiſh at its extremities, and torked at its bats 
(fig. 5.) The fiſth, which is ſtrongly adherent to 
the former, has in its middle a bifid proceſs. The 
ſixth has in its middle a flattiſh elevation, ſharp on each 
ſide. Between the extremity of the larger apophytis 
of the fourth vertebra is a bone, or rather a hard carti- 
lage, which bears the figure of a kidney (fig. 6.) its 
convexity being turned towards the body ot the ver- 


L gat } 
ophidium, the teeth are in the jaws, palate, and fauces; the bo- 
— dy long; the fins of the back, tail and anus, con- 
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tebra : its poſition is parallel to the bodies of the ver- Ophiogleſ- 


tebræ; its motion is halt circular; one of its parts, 
viz, the lowelt, being in the cavity of the ſwimming 
bladder, to which it adheres by a thin membrane, o 
that no air can eſcape at that part. It is covered by 


membranes, which adhere ſtrongly to its middle; in 


this part are faſtened the two ligaments of the apo- 
phyſis of the ſecond, and third vertebræ, of which we 
ſpoke before, and which are of a gieat tenuity. In 
the ſame point are faſtened alſo two ligaments, each 
of which belongs to an oblong muſcle parallel to each 
other, and fixed to the bones of the loweſt and poſte- 
rior part of the head (fig. 4.) 

All this apparatus is certainly ſubſervient to the 
purpoſe of ſwimming; but it is very remarkable, that 
it theſe parts are neceſſary to ſome animal function, 
they thould not be found in all the individuals; “ for I 
have ſeen (fays our author) two, of which the verte- 
bree were not different from the vertebræ of the other 
ſpecies : which difference depends, perhaps, on the 
difference of ſex. I am inclincd to believe fo; but, 
the generation in this fiſh ſeems to be no leſs myſte- 
rious than that of the eel: I could never diſtinguiſh 
a male from a female in this ſpecies.” 

This fiſh commonly grows to the ſize of eight or 
nine inches. It is to be found in all the Mediterranean 
ſea, and in great plenty in the Adriatic: its fleſh is 
not of a good taſte, rather coarſe, as is that of all the 
ſpecies of fiſhes which have no ventral fins, are obli- 


ged to make great efforts in ſwimming, and have con-_ 


ſequently the muſcles harder. 

OPHIOGLOSSUM, avorr's ToxGut: A genus 
of the natural order of filices, belonging to the cryp- 
togamia claſs of plants, The ſpike is articulated, flat, 
and turned to the two ſides ; with the articuli or joints 
opening acroſs. There are ſeven ſpecies; of which 
the enly remarkable one is the vulgatum, or common 


adder's-tongue, which is a native of ſeveral places of 


Britain, growing in meadows and moiſt paſtures. The 
country- people make an ointment of the freſh leaves, 
and ule it as a vulnerary to green wounds; which is a 
very ancient application, recommended by Maithiolus, 
Tragus, and others. 

OPHIOMANCY, in antiquity, the art of making 
predictions from ſerpents. Thus Calchas, on ſeeing 
a ſerpent devour eight {parrows with their dam, fore- 
told the duration of the ſiege of Troy: and the ſeven 
coils of a ſerpent that was ſeen on Anchiſes's tomb, 
were interpreted to mean the ſeven years that Æneas 
wandere d from place to place before he arrived at 
Latium. 

OPHIORHIZA, in botany: A genus of the mo- 
nogy nia order, belonging to the pentandria claſs ot 
plants; and in the natural method ranking under the 
47th order, Stellatæ. The corrolla is funnel-ſhaped; 
the capſule twin, bilocular, and polyſpermous. There 
are two ſpecies; the moſt remarkable of which is the 
Aſiaticum, or true lignum colubrinum. 
this is known in the Eaſt Indies to be a ſpecific againſt 
the poiſon of the moſt dreadful animal called the h::d- 
ed ſerpent. There is a treatiſe in Amen. Acad. tom. iv. 
upon this ſubject, wherein the author of Joh. And. Da- 
rebus undertakes, from the deſcription cf ſuch au- 


thors as had ſeen it upon the ſpvt, to aſcertain the 
It ap- 


plant from which the genuine root is taken, 
pears in this account, that it had puzzled the Eu-. 
; ropean 


The root of 


ſum. 


Ophiorhiza 


— — 


o | 
ner ropean phyſicians; and what had been ſold in the ſhops 


n. 
Ophir. 


£ 


ſor it. is the root of a very different plant, and of a 
poiſonous nature. 

The true root is called mungus, for the following 
reaſon, There is a kind of weaſel in the Eaſt Indies, 
called mungutia by the natives, mungo by the Portu- 

ueſe, and muncas by the Dutch. This animal pur- 
ſues the hooded ſerpent, as the cat does the mouſe 
with us. As ſoon as the ſerpent appears, the weaſel 
attacks him; and if ſhe chances to be bit by him, ſhe 
immediately runs to find a certain vegetable, upon 
cating which ſhe returns and renews the fight. — 
The Indians are of opinion that this plant 1s the 
mungos. 

That celebrated traveller Kzmpfer, who kept one 
of theſe weaſels tame, that eat with him, lived with 
him, and was his companion wherever he went, ſays 
he ſaw one of theſe battles between her and the ſer- 
pent, but could not certainly find out what root the 
weaſel looked out for. But whether the weaſel firſt 
diſcovered this antidote or not, it is an infallible 
remedy againſt the bite of the hooded ſerpent. And 
this he undertakes to aſcertain. 

OPHIOXYLON, in botany: A genus of the mo- 
nœcia order, belonging to the polygamia claſs of plants; 
and in the natural method ranking with thoſe of 
which the order is doubtful. The hermaphrodite ca- 
lix is quinquefid; the corolla quinquefid and funnel 
x ſhaped; with a cylindrical nectarium within its mouth. 
Different OPHIR, a country mentioned in ſcripture, from 
hypotheſcs which Solomon had great quantities of gold brought 
genes home in ſhips which he ſent out tor that purpoſe ; but 
tion of Where to fix its ſituation is the great difficulty, authors 
Ophir. running into various opinions on that head. Some 

have gone to the Weſt, others to the Eaſt Indies, and 

the cailtern coaſts of Africa, in ſearch of it Mr Bruce 

2 the celebrated Abyſſinian traveller has diſplayed much 

Hypotheſis learning and ingenuity in ſettling this queſtion of Bib- 

gr MT. aal hiſtory, To the ſatisfaction of moſt of his rea- 

OTE ders he has determined Ophir to be Sciala, a king- 

dom of Africa, on the coaſt of Moſembique, near Zan- 

guebar (See SoraLA). His reaſons for this determi- 

nation are ſo generally known, that it would be im- 

proper to repeat them here at length; becauſe ſuch 

as are not already acquainted with them may con- 

Jult his book, which has been long in the hands of the 

public. He juſtly obſerves, that in order to come to 

a certainty where this Ophir was, it will be neceſſary 

to examine what ſcripture ſays of it, and to keep 

Preciſzly to every thing like deſcription which we 

can find there, without indulging our fancy farther. 

1%, Then, the trade to Ophir was carried on from the 

Elanitic gulf through the Indian ocean. 2dly. The 

returns were gold, ſilver, and ivory, but eſpecially 

Ines, liver“. 3dly, The time of the going and coming of 

the fleet was precilely three years +, at no period more 

+ 1 Kings, nor leſs, | 

xðx. 22. Now, if Solomon's fleet ſailed from the Elanitic 

2 Chron. gulph to the Indian ocean, this voyage of neceſſity 

* 21. muſt have been made by monſoons, for no other winds 

reign in that ocean. And what certainly ſhows this 

was the caſe, is the preciſe term of three years in 

which the fleet went and came between Ophir and 
Ezion-gaber. 


Theſe mines of Ophir were probably what ſurniſh- 
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ed the Eaſt with gold in the earlieſt times: great opiir, 
traces of excavation muſt therefore have appeared. 

But John Dos Santos ſays, that he landed at So. 
fala in the year 1586: that he failed up the great 
river Cuama as far as Tete, where always deſirous to 
be in the neighbourhood of gold, his order had placed 
their convent. 'Thence he penetrated for above 200 
leagues into the country, and ſaw the gold-mines then 
working at a mountain called Afura. At a conſi- 
derable diſtance from theſe are the ſibver mines of Chi- LE 
coua z at both places there is a great appearance of in ſuppx; 
ancient excavations ; and at both places the houſes of it. 
of the kings are built with mud and ſtraw, whilſt 
there are large remains of maſly buildings of ſtone 
and lime. 

Every thing then conſpires to fix the Ophir of Solo. 
mon in the kingdom of 3ofala, provided it would neceſ- 
ſarily require neither more nor leſs than three years to 
make a voyage from Ezion-gabertothat place and Tar- 
ſhiſh and return. To eſtabliſh this important fact, our 
author obſerves, that the fleet or ſhip for Sofala, part- 
ing in June from Ezion-gaber (See Eziox-casts), 
would run down before the northern monſoon to Mo- 
cha (ſee Moc na) Here, not the monſoon, but the 
direction of the gulph changes; and the violence of 
the ſouth-weſters, which then reign in the Indian 
ocean, make themſelves at times felt even in Mocha 
roads, The veſſel therefore comes to an anchor in the 
harbour of Mocha; and here ſhe waits for moderate 
weather and a fair wind, which carries her out of the 
ſtraits of Babelmandeb, through the few leagues where 
the wind is variable. 

Her courſe from this is nearly ſouth-weſt, and ſhe 

meets at Cape Gardefan a ſtrong ſouth-weſter that 
blows directly in her teeth. Being obliged to return 
into the gulph, ſhe miſtakes this for a trade wind ; be- 
cauſe ſhe is not able to make her voyage to Mocha 
but by the ſummer monſoon, which carries her no 
farther than the ſtraits of Babelmandeb, and then 
leaves her in the face of a contrary wind, a ſtrong 
current to the northward, and violent ſwell. 

The attempting this voyage with fails, in theſe 
circumſtances, was abſolutely impoſlible, as their veſ- 
ſels went only before the wind: if it was performed 
at all, it muſt have been by oars; and great havock 
and loſs of men muſt have been the conſequence of the 
ſeveral trials. 

At laſt, philoſophy and obſervation, together with 
the unwearied perſeverance of man bent upon his own 
views and intereſt, removed theſe difficulties, and 
ſhowed the mariners of the Arabian gulph, that theſe 
periodical winds, which in the beginning they look- 
ed upon as invincible barriers to the trading of Sofala, 
when once underſtood, were the very means of per- 
forming this voyage ſafely and expeditiouſly. 

The veſſel trading to Sofala failed from the bottom 
of the Arabian gulph in ſummer, with the monſoon at 
north, which carried her to Mocha. There the mon- 
ſoon failed her by the change of the direction of the 
gulph. The ſouth-weſt winds, which blow without 
cape Gardeſan in the Indian ocean, forced themſelves 
round the cape ſo as to be felt in the road of Mocha, 
and made it uneaſy riding there. But theſe ſoon 


changed, the weather became moderate, and the vei- 


ſel, we ſuppoſe in the month of Auguſt, was 


ſafe at 
anchor 


4 
Mother 
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torium Aromatum. Here the ſhip was obliged to {lay all 
November, becauſe all theſe ſummer months the wind 
ſouth of the cape was a ſtrong ſouth-weſter, as hath 
been before ſaid, directly in the teeth of the voyage 
to Sofala. But this time was not loſt ; part of % 
goods bought to be ready for the return was ivory, 
trankincenſe, and myrrh; and the ſhip was then at 
the principal mart for theſe. 

Our author ſuppoſes, that in November the veſſel 
ſailed with the wind at north-eaſt, with which ſhe 
would ſoon have made her voyage: but off tlie coaſt 
of Melinda, in the beginning of December, ſhe there 
met an anomalous monſoon at ſouth weſt, in our days 
firſt obſerved by Dr Halley, which cut off her voyage 
to Sofala and obliged her to put into the ſmall har- 
bour of Mocha, near Melinda, but nearer ſtill to 
Tarſhiſh, which we find here by accident, and which 
we think a ſtrong corroboration that we are right as 
to the reſt of the voyage. In the annals of Abyſ- 
ſinia, it is ſaid that Amda Sion, making war upon that 
coaſt in the 14th century, in a liſt ot the rebellious 
Mooriſh vaſſals, mentions the chief of "Tarſhith as one 
of them, in the very ſituation where we have now 
placed him. 

Solomon's veſſel, then, was obliged to ſtay at Tar- 
ſhiſh till the month of April of the ſecond year. In 
May, the wind ſet in at north-eaſt, and probably car- 
ried her that ſame month to Sofala. All the time 
ſhe ſpent at Tarſhiſn was not loſt, for part of her car- 
go was to be brought from that place; and the pro- 
bably bought, beſpoke, or left it there. From May 
of the ſecond year, to the end of that monſoon in 
October, the veſſel could not Hir; the wind was north 
eaſt. But this time, far from being loſt, was neceſ- 
ſary to the traders for getting in their cargo, which 
we ſhall ſuppoſe was ready tor them. 

The thip ſails, on her return, in the month of No- 
vember of the ſecond year, with the monſoon ſouth- 
welt, which in a very few weeks would have carried 
her into the Arabian gulph. But off Mocha, near 
Melinda and Tarſhiſh, ſhe met the north-cait mon- 
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--- which, many years afterwards, was called Promon- 
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which we have been favoured by Dr Doig, the learn- 
ed author of Letters on the Savage State, addreſſed 
to Lord Kames, 

This reſpectable writer holds that Ophir was ſome- 
where on the weſt coaſt of Africa, and that Tar- 
ſnilh was the ancient Bcetica in Spain. His eſſay is 
not yet publiſhed ; but he authoriſes us to give the 
following abſtract of it:“ The firſt time that Chir, or 
rather Aufir, occurs in ſcripture, is in Gen. x. 29. where 


the facred hiſtorian, enumerating the ſons of Joktan, 


mentions Aufir as one of them.” According to his 
account, the deſcendants of thoſe 13 brothers ſettled 
all in a contiguous ſituation, from Meſha (the Mocha 
of the moderns) to Sephara, a mountain of the eaſt. 
Moſes, as every one knows, denominates countries, and 
the inhabitants of countries, from the patriarch of 
whom thoſe inhabitants deſcended. 
courſe of one of the branches of the river of paradiſe, 
the ſame Moſes informs us that it encompalled the 
whole land of Havilah, &c. which abounded with fine 
gold, bdellium, and the onyx ſtone ; and this land had 
its name from Havilah the 12th ſon of the patriarch 
Joktan. Opbir or Aufir was Havilah's immediate elder 
brother; and of courſe the deſcendants of the former, 
in all probability, fixed their habitation in the neigh- 
bourhood of thoſe of the latter. If, then, the land of Ha- 
vilah abounded with gold and precious ſtones, the land 
of Ophir undoubtedly produced the very lame articles. 


In deſcribing the 


hir. 
— 


Here then we have the original Ophir; here was The . 
found the primary gold of Ophir; and bere lay the nal Ophir 
Ophir mentioned in Job xi. 24. But as navigation was not the 


then in its infant ſtate, the native land of gold men- 
tioned by Job muſt have been much nearer home than 
that to which the fleets of Solomon and Hiram made 
their triennial voyages. That ſeveral countries on the 
ſouth-eaſt coaſt of Africa abounded with gold long 
after the era of Job, is evident from the teſtimony of 
Herodotus, Strabo, Diodorus Siculus, Ptolemy, 
Pomponius Mela, &c. ; but that in theſe countries the 
Ophir of Solomon could not be fituated, is plain, 
becauſe his ſhips in the ſame voyage touched at Tar- 
ſhiſh, which lay in a very different quarter. 

The Abyflinian traveller has placed this regio auri- 


ſoon, and was obliged to go into that port and ſtay. ra in Sofala on the eaſtern coaſt of Africa, nearly 


there till the end of that monſoon ; after which a 
ſouth-weſter came to her relief in May of the third 
year. With the May monſoon ſhe ran to Mocha 
within the (traits, and was there confined by the ſum- 
mer monſoon blowing up the Arabian gulph from 
Suez, and meeting her. Here ſhe lay till that mon- 
ſoon, which in ſummer blows northerly from Suez, 
changed to a ſouth-eaſt one in October or November, 
and that very ecaitly brought her up into the Elanitic 
gulph, the middle or end of December of the third 
year. She had no need of more time to complete 
= voyage, and it was not poſſible ſhe could do it in 
els. | 

Such is a very ſhort and imperfect abſtract of our au- 
thor's reaſons for placing Ophir in Sofala. If it ex- 
cite the curioſity of our readers to conſult his work, 
it will anſwer the purpoſe for which we have made 
it, | 


We are now to give another ingenious conjecture 


potheſis. concerning the ſituation of Ophir and Tarſhiſh, with 


oppolite to the iſland of Madagaſcar. This hypothetis 
was current an hundred years before he was born; tut 
I am perſuaded (ſays our author) that it is not tenable. 
The Ophir of Solomon, in whatever part of Africa it 
lay, maſt have been well known, prior to his reign, both. 
to the Phœniciaus and the Edomites. Theſe people 
navigated that monarch's feet, and therefore could be. 
no ſtrangers to the port whith-r they were bound. That 
it was in Africa is certain; and that it was on the welt 
coaſt of that immenſe peniniula, will appear more than 
probable, When we j:ave aſcertained the ſituation of 


Ophir of 
Solomon; 


of which 


6 


'Tarthiſh, and the uſual courte of Phoenician navigation. 208 e- 
To theſe objects, therefore, we ſhall now direct our en- 1 


quiries. 


be aſcer- 
tained by 


«. Javan, the fourth ſon of the patriarch Japhet, diſcovering 
had four ſons, Elithah, Tarſbiſhb, Kittim, and Doda- that of 


nim or Rodanim; among whoſe * deſcendants were Tarſh.ſh. . 


the iſles of the Gentil.s. divided.“ The city of Tarſas 
on the coalt of Cilicia, at once aſcertains the region 
colonized by the deſcendants of Tarſhiſh. But as mach 


depends. 
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ophir. depends upon determining the poſition of this country, 
I ſhall endeavour (ſays the Doctor) to fix it with all 
poſſible preciſion. 

In the firſt place, I muſt beg leave to obſerve, 
that there is not a ſingle paſſage in any ancient author, 
ſacred or profane, that ſo much as alludes to any city, 
diſtrict, canton, or country, of the name of 'Tarſhiſh 
in the eaſtern parts of the world. The deſcendants of 
Javan, of whom Tarſhiſh was one, are agreed on all 
hands to have extended their ſettlements towards the 
north-weſt, i. e. into Afia Minor, Italy, and Spain. 
The inhabitants of Tarſhiſh are every where in ſcrip- 
ture ſaid to be addicted to navigation and commerce, 
in which they ſeem to have been connected with the 

„ pf. x1viii. Tyrians and Phœnicians “, who were always ſaid by 
5. Ixxii. 10, the Jews to inhabit the iſles of the ſea. Indeed, in 
Hebrew geography, all the countries toward the north 
and weſt, which were divided from Judea by the lea, 
Gen. ii26, were called the ifles of the ſea f. Thus Iſaiah: 
The burden of Tyre. Howl ye ſhips of Tarſhiſh, 
for it is laid waſte, fo that there is no houſe, no en- 
tering in: from the land Chittim it is revealed unto 
them. Be ſtill ye inhabitants of the iſle, thou 
whom the merchants of Zidon, that paſs over the ſea, 
have repleniſhed.” The land of Chittim was Mace- 
donia, and otten Greece, from which every one knows 
that the deſtruction of Tyre came; and that Tarſhiſh 
was not an unconcerned ſpectator of that deſtruction, 
is obvious from the ſame prophet, who proceeds to 
+ IC. xxiii, ſayÞ : As at the report concerning Egypt, ſo thall 
paſſim, they be ſorely pierced at the report concerning Tyre. 
Paſs over to Tarſhiſh ; howl ye inhabitants of the iſle. 
Is this your joyous city?? It appears likewiſe from 
$ vil. 12. Ezekiel 9g, that Tarſhiſh was the merchant with whom 
Tyre traded for ſilver, iron, tin, and lead, and that 

this trade was carried on in fairs. | 
The origi- „From all theſe paſſages, it ſeems to be evident, 
nal Tarſh- that the deſcendants of Tarſhiſh ſettled on the weſtern 
where coaſt of Afia Minor; that theſe people were addicted 
Le navigation and commerce; that in the courſe of 
their traffic they were connected with the Tyrians 
and Phcoanicians; that the commerce they carried 
on conſiſted of filver, iron, tin, and lead; that the 
people of Tarſhiſh were connected with Kittim and 


the iſles of the Gentiles which are confeſſedly ſituated - 


toward the north and welt of Judea. 

« But leſt, after all a fact ſo fully authenticated ſhould 
{till be called in queſtion, I ſhall add one proof more, 
which will place the matter beyond the reach of doubt 
and controverſy. 

«© When the prophet Jonah intended to flee from the 
preſence of the Lord, in order to avoid preaching at 
Nineveh, let us ſee where the peeviſh deſerter embark- 
ed. (Jonah i. 3.) And Jonah rcſ2 up to flee un- 
to Tarthiſh, from the preſence ot the Lord, and went 
down to Joppa z and he found a ſhip going to Tarſhiſh, 
and he paid the fare thereof, and went down into it, 
to go with them into Tarſhiſh, from the preſence. of 
the Lord.“ Every body knows that Joppa or Ja- 
phah ſtood upon the ſhore of the Mediterranean ; of 
ccurſe the fugitive prophet had determined to go to 
tome very diſtant region weſtward, and by that means 
to get as far from Nineveh as poſſible.“ 

Having thus proved to a demonſtration, that the 
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iſt uf Solo. Original Tarſhiſh was a region on the weſtern coalt of 
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Aſia Minor, where either the patriarch of that name, 
or ſome of his immediate deſcendants, planted a colo- 
ny. it remains to determine whether this was actually 
the country from which Solomon imported the vaſt 
quantities of ſilver mentioned by the ſacred hiſtorian. 
That it was not, our author frankly acknowledges ; 
and therefore, ſays he, we muſt look out for Solomon's 
Tarſhiſh in ſome other quarter of the globe. 

To pave the way for this diſcovery, he very juſtly 
obſerves, that it has at all times been a common prac- 
tice to transfer the name of one country to another, in 
conſequence of ſome analogy or reſemblance between 
them. It has likewiſe often happened, that when a 
commodity was brought from a very diſtant country 
by a very diſtant people, the people to whom it was 
imported have taken it for granted that it was pro. 
duced in the region from which it was immediately 
brought to them. Of the troth of this poſition no 
man acquainted with the Greek and Roman poets can 
for a moment entertain a doubt. Hence the A/jriun 
amomum of Virgil, and the Afprium malabathrum of 
Horace, though theſe articles were the product not of 
Aſtyria but of India. The Jews, who were as little 
acquainted with foreign countries as the Greeks and 
Romans, had very probably the ſame notions with 
them reſpecting articles of commerce; and if ſo, they 
would undoubtedly ſuppoſe, that the ſilver ſold by 
the merchants of 'Tarthiſh was the product of that 
country. When this miſtake came to be diſcovered 
they very naturally transferred the name Tar/hi/h from 
the country of the merchants to that of the articles 
which they imported. Let us now, ſays our author, 
try it we cannot find out where that country was, 

It has been already ſhown, by quotations from 
Ilaiah and Ezekiel, that the merchants of Tarſhiſh 
traded in the markets of Tyre with ſilver, iron, lead, 
and tin. To theſe authorities, we ſhall add another 
from Jeremiah : © Silver (fays that prophet) ſpread 
into plates is brought from Tarſhiſh.” But in 
Spain continues our learned diſſertator), all thoſe com- 
modities were found in the greateſt abundance. All 
the ancient authors who deſcribe that region dwell 
with rapture on its ſilver mines. This fact is too ge- 
nerally known to need to be ſupported by authorities. 
Spain was then the region which furniſhed Solomon's 
traders with the immenſe maſs of ſilver he is ſaid to 
have imported. This was, one might ſay, the mo- 
dern Tarſhiſh; and indeed both Joſephus and Euſe- 
bius are poſitive that the poſterity of Tarſhiſh actual- 
ly peopled that country. It this was an early opinion, 
as it certainly was, the Jews would of courſe deno- 
minate Spain from the patriarch in queſtion. 

„ have ſhown above, that the inhabitants of Tar- 


ſhiſh were ſtrictly connected with the Kittim or Gre- 


cians: I ſhall here produce an authority which will 
prove to a demonitration that the Kittim had extend- 
ed their commerce into that part of Africa now called 
Barbary. 


« 'The Prophet Ezekiel, (xxvii. 6.) deſcribing the 


ſplendour and magnificence of Tyre, tells us, that 


the company of the Aſhurites, made her benches ot 
ivory, brought from the iſles of Kittim.“ In the firſt 
place, I muſt obſerve, that there is probably a ſmall 
error in the orthography of the word Aſhurim. This 
term is every where in ſcripture tranſlated — 
whic 
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om the iſles of Kittim, 
and faſhion it into benches for the Tyrian Mariners, 
is, in my opinion, a problem of no eaſy ſolution. The 
fact is, Aſhurim ſhould be Aſherim, that is, the com- 


_ pany of the men of Aſher, The tribe of Aſher ob- 


rained its inheritance in the neighbourhood of Tyre; 
Joſh. xix. 28.) And Hebron, and Rehob, and 
ammon and Canah, unto Zidon the great.” The 
companies of the tribe of the Aſherites then, and not 
the Aſhurim, were the people who manufactured the 
benches in queſtion, 
He that as it may, the ivory of which theſe imple- 
ments were formed was imported from the iſles of 
Kittim, that is, from Greece and its neighbourhood. 
Theſe iſlands, it is certain, never oe ivory. 
They muſt therefore have imported it from ſome other 
country; but no other country, to which the Greeks 
and their neighbours could have extended their com- 
merce, except the north of Africa, produced that com- 
modity. The concluſion then is, that the maritime 
ſtates of Aſia Minor, Greece, and probably the He- 
truſcans on the welt coaſt of Italy, carried on a gain- 
ful commerce with Spain and barbary at a very early 
period. 

We have now ſeen that the original Tarſhiſh on the 
coaſt of Alia Minor did not produce the metals im- 
ported by Solomen's fleet; that no Tarſhiſh is to be 
found in the eaſtern parts of the glube ; that the Tar- 
ſhiſh we are in queſt of was undoubtedly ſituated ſome- 
where towards the welt of Judea : we have ſhown that 
the mercantile people of Aſia Minor, Greece, and pro- 
bably of Italy, actually imported ſome of thoſe articles 
from the coaſt of Africa; we have hazarded a con- 
jecture, that Spain was the modern 'Tarſhiſh, and that 
very country from which Solomon imported his fi- 
ver, and the Tyrians their ſilver, iron, tin, and lead. 
Let us now make a trial whether we cannot exhibit 
ſome internal proofs in ſupport of the hypotheſis we 
have above adopted. 

The ancients divided Spain into three parts, Bœ- 
tica, Luſitania, and Travaconenſis. Batica is the 
modern Andaluſia, It ſtretched along the Fretum 
Herculeum, or Straits of Gibraltar, to the mouth of 
Guadalquiver. This region is thought by ſome to 
have been the Elyſian fields of the poets. The river 
Betis, which divides it, is called Tariaſſus, by Ari- 
ſtotle, Steſichorus, Strabo, Pauſanias, Steph. Byzant, 
and Avianus. Here too we have a city and a lae of 
the ſame name. But Tarteſſus is poſitively the very 
ſame with Tarſhiſh. The Phœnicians, by changing ,ein 
into thau, made it Tartiſh. The Greeks manufactured 
the relt, by changing Tartiſh into 'Tartis, and in pro- 
ceſs of time into Tapraoocc. That the Phanicians 
actually changed chin iuto thau is certain; for Plu- 
tarch tells us in the life of Sylla, that in their lan- 
guage an ox was called thor, which is, no doubt, the 
lame with the Hebrew /Þor. 

From this deduQtion, it appears highly probable at 
leaſt, that the Spaniſh Botica was originally called 
Indeed this ſimilarity of names has operat- 
Vor. XIII. 
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ophir. which tranſlation is certainly juſt. But how the Aſ- 
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ed ſo powerfully on the learned Bockart, and on ſme 


Ophir, 


other moderns of no mean figure, that they have po- 


ſitively affirmed, as Joſephus had done before them, 
that the patriarch "Tarſhiſh actually ſettled in that 
country. 'This I ſhould think not altogether pro- 
bable ; but that his deſcendants who ſettled on the 
coaſt of Aſia Minor colonized Bœtica, and carried on 
an uninterrupted commerce to that country, along 
with the Phœnicians, for many centuries after it was 
peopled, and that from the circumſtances above nar- 
rated, it was denominated Tarſbiſb, are facts too pal- 
pable to admit of contradiction. 

% Let us now ſee whether this Bœtica, where I have 
endeavoured to fix the ſituation of the Tarſhiſh of the 
ſcriptures, was actually furniſhed with thoſe articles of 
commerce which are ſaid to have been imported from 
that country. To enlarge on this topic would be a!- 
together ſuperflucus. Diodorus Siculus, Strabo, Po- 
Iybius, Pliny, Solinus, and, in one word, all the 
Greek and Roman hiſtorians who have mentioned 
that region, have uranimouſly exhibited it as the na- 
tive land of ſilver, iron, and tin: to theſe, contrary to 
the opinions of the celebrated modern traveller, they 
likewiſe add gold in very large quantities.” 

Our author having thus aſcertained the ſituation of 
Tarſhiſh, proceeds to prove, by a mals of evidence tco 
large for our inſertion, that the Edomites and Ty- 
rians had doubled the cape, and almoſt encompaſſed 
Africa, long before the era of Solomon. Then refer- 
ring to 1 Kings, chap. ix. ard x. 2 Chron. viii. ix. 
2 Kings xxii. and 2 Chron. xx. he obſerves, that from 
theſe authorities it appears indubitable, that the fleets 
of Solomon and Hiram failed from Eloth and Ezion- 
geber; that the voyages to Ophir and Tarſhiſh were 
exactly the ſame, performed at one and the ſame time, 


by the very ſame fleet; which muſt neceſſarily have en- 


compaſſed the peninſula of Africa before it could ar- 
rive at the country of 'Tarſhiſh. "This being the caſe, 
the tradz;s might eaſily enough collect the gold on 
the coaſt of Guinea, or on what is now vulgarly 
called the Gold Coaſt. The ivory they might readily 
enough procure on the Barbary coaſt, oppoſite to 
Tarſhiſh. In Africa, too, they might hunt apes, 
monkies, baboons, &c. ; and peacocks, or rather pur- 
rots, aud parroquets, they might ſurpriſe in the foreſts 
which abounded on the ccalt. In Spain, ſilver, iron, 
lead, and tin, were, one may ſay, the native produce 
of the ſoil. Even at this early period, the Phoenician 
navigators had diſcovered the Caſſiterides, or Scilly 
iſlands and Cornwall ; and from that region, in corn- 
pany with the merchants, may have ſupplied them 


with that rare commodity. 


% have ſuppoſed that the navy of Solomon and Hi- 
ram collected their gold in the courſe of their voyage 
ſomewhere on the coaſt of Africa, beyond the Cape, 
for the following reaſons : Had they found the golden 
fleece at Sofala (a), or any part of the coaſt of Afri- 
ca, they would have choſen to return and unlade at 
Eloth or Ezion-geber, rather than purſue a long and 
dangerous courſe, quite round Africa, to Tarſhith ; to 
which laſt country they might have ſhaped their 

Ff courſe 


—_ 


(a) That Soſala oppoſite to the iſland of Madagaſcar was Ophir, was an ancient conjedture. See Bocchart. 


Chan. I. 2. cap. 27. P. 160. 4to. 
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performed a voyage round Africa, in that age, in the Ophir. 
ſame manner as that of Necho did two centuries al. 
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Ophir. courſe much more commodiouſly from Zidon, Tyre 
—— Joppa, &c. But being obliged to double the Cape 


in queſt of ſome ot theſe articles which they were en- 
joined to import, they puſhed onward to Tarſhiſh, 
and returned by the pillars of Hercules to Tyre, or 
perhaps to Joppa, &c. Their next voyage commen- 
ced from one or other of theſe ports, from which they 
directed their courſe to Tarſhiſh; and having taken 
in part of their lading there, they afterwards coaſted 
round Africa, and ſo arrived once more at Eloth or 
Ezion-geber. | 

« Let us now attend to the ſpace of time in which 
theſe voyages were performed. We are told expreſs- 
ly (2 Chron. ix. 21.) that once every three years 
came the ſhips of Tarlhiſh, &c. This is exactly the 
time one would naturally imagine neceſſary to per- 
form ſuch a diſtant voyage, at a period when naviga- 
tion was ſtill in its infancy, and mariners feldom ad- 
ventured to loſe ſight of the coaſt. Of this we have 
an irrefragable proof in the hiſtory of a voyage round 
the very ſame continent, undertaken and accompliſhed 
in the very ſame ſpace ot time, about two centuries 
after. | 

« We learn from Herodotus, I. 2. cap. 149. that Ne- 
chus, one of the later kings of Egypt, whom the ſcrip- 
ture calls Pharaoh Necho, built a great number of 
ſhips, both on the Red Sea and the Mediterranean. 
The fame hiſtorian, lib. 4. cap. 42. informs us, that 
this enterpriſing monarch projeted a voyage round 
the continent ot Africa, which was actually accom- 
pliſhed in the ſpace of three years. In the conduct of 


this enterpriſe, he employed Phoenician mariners, as 
Solomon had done before him. Theſe, we may ſup- 


poſe, were aſſiſted in the courſe of this navigation by 
charts or journals, or at lealt by traditional accounts 

erived from their anceſtors : "Theſe navigators (ſays 
the hiſtorian) took their departure from a port on the 
Red Sea, and ſailing from thence into the ſouthern 
ocean, and, in the beginning of autumn, landing on the 
coaſt of Africa, there they ſowed {ome grain which they 
had carried out with them on board their veſſels. In this 
place they waited till the crop was ripened; and, having 
cut it down, they proceeded on their voyage. Havin 
ipent two years in this navigation, 1n the third they 
returned to Egypt, by the pillars of Hercules, Theſe 
mariners, adds the author, reported a fact, which, for 
his part, he could by no means believe to be true; 
namely, that in one part of their courſe their ſhadows 
tell on their right; a circumſtance. which gives conſi- 
derable weight to the truth ot the relation.” 


ter. 


« Upon the whole, I conclude, that the original 
Ophir, which is really Aufir or Aufr, was ſituated on 
the ſouth of Arabia Felix, between Sheba and Havilah, 
which laſt was encompaſſed by one of the branches of 
the river of Paradiſe : that the name Ophir, i. e. Aufr, 
was, in conſequence of its reſemblance, in proceſs of 
time transferred to a region on the coalt of Africa; 
and that from it firſt Aſer and then Africa was deno- 
minated : that the primitive Tarſhiſh was Cilicia, and 
that the Jews applied this name to all the commercial 
Rates on the coaſt of Aſia Minor, and perhaps of Ita- 
ly, there being ſtrong preſumptions that the Tyrrhe- 
nians were colonilts from Tarſhiſh ; that Bœtica, and 
perhaps ſome other regions of Spain, being planted 
with colonies from 'Darthiſh, likewiſe acquired the 
name of Tarſhiſh; that the Tyrians were ſtrictly con- 
nected with the merchants of Tarſhiſh in their com- 
mercial enterprizes; that Tarſhiſh was certainly ſitu- 
ated weſtward from Judea, Phœnicia, &c.; that no 
other country in the weſtern quarters produced the 
commodities imported by the two kings, except Spain 
and the oppoſite coaſts ; that this country, in thoſe 
ages, produced not only filver, iron, tin, and lead, but 
likewiſe gold in great abundance ; that the merchants 
of Kittim imported ivory, of which the Atherites 
made benches for the Tyrians; which commodity they 
muſt have purchaſed on the coaſt of Barbary, where 
the Jews and Phcenicians would find the ſame article; 
that Tarſhiſh being ſituated in Spain; it was impoſſible 
for a fleet ſailing trom Eloth or Ezion-geber, to ar- 
rive at that country without n 


g Africa ; 0p 
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that of courſe, the fleet in queſtion did actually en- atcd on the 


compaſs that continent; that the Ophir of Solomon coat of 


mult have been ſituated ſomewhere on the coalt of Affe, 


the 
Africa, to the welt of the Cape, becauſe from it the ky 


courſe to Tarſhiſh was more elegible than to return 
the ſame way back to Ezion-geber.” 

Our author ſupports this concluſion by many other 
arguments and authorities, which the limits preſcribed 


g us will not permit us to detail; but perhaps the arti- 


cle might be deemed incomplete, if we did not ſhow 
how he obviates an objection that will readily occur 
to his theory. If the original Ophir was ſeated on 
the coaſt of Arabia Felix, and the modern region of 
the ſame name on the welt coaſt of Africa, it may 
be made a queſtion, how the latter country came to 


I2 


be denominated from the former? Nothing (ſays our an chjec- 
author) can be more eaſy than to anſwer this queſtion. tion an- 
The practice of adapting the name of an ancient country ſweres- 


* Let it now be obſerved, that Phœnician mariners 
vavigated the fleet of Sclomon : the ſame people con- 


ducted that of Necho: the fleet of Necho ſpent three 
years in the ccurſe of its voyage; that of Solomon 
did the fame in its courſe about two centuries before : 
the fleet of Necho ſailed from a port in the Red Sea; 
that of Solomon tock its departure from Eloth or 
Ez:on-geber, ſituated on the ſame fea : the fleet of the 
former returned by the pillars of Hercules; that cf 
the latter, ac ord'ng to the hypothelis, purſued the 
very ſame route, Such a coincidence of ſimilar cir- 
cuniſtances united with thoſe adduced in the prece- 
ding part of this article, ſeera to prove almoſt to a 
dc monſtration, that the navy of Hiram and Solomon 


to a newly diſcovered one, reſembling the other in ap- 
pearance, in ſituation, in figure, in diſtance, in the nature 
of the climate, productions, &c. has ever been ſo com- 
mon, that to produce inſtamees would be altogether 
ſuperfluous. The newly diſcovered region on the coaſt 
of Africa abounded with the ſame ſpecies of commo- 
dities by which the original one was diſtinguilhed ; 
and, of courſe, the name of the latter was annexed to 

the former.” . 
Whether Mr Bruce's hypotheſis or Dr Doig's, re- 
ſpecting the long diſputed ſituation of Solomon's Chir, 
be the true one, it is not for us to decide, Both are 
plauſible 


ys 
he 


jec 
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plauſible, both are ſupported by much ingenuity and 
uncommon erudition ; but we do not think that the 
arguments of either writer furniſh a complete confu- 
tation of thoſe adduced by the other. Sub judice lis 
% EIA, in botany: A genus of the monogy nia 
order, belonging to the octandria claſs of plants. The 
involucrum is bivalvular and triflorous; the corolla te- 
trapetalous above; the berry unilocular. 

OPHIT EZ, in natural hiſtory, a ſort of variegated 
marble, of a duſky-green ground, ſprinkled with ſpots 
of a lighter green, otherwiſe called ſerpentine. See the 
article MaR BLE. | 

OrniTres, in church-hiſtory, Chriſtian heretics, ſo 
called both from the veneration they had for the ſer- 
pent that tempted Eve, and the worſhip they paid to 
a real ſerpent: they pretended that the ſerpent was 
Jeſus Chriſt, and that he taught men the knowledge 
of good and evil. They diſtinguiſhed between Je 
and Chrift : Jeſus, they ſaid, was born of the Virgin, 
but Chriſt came down from heaven to be united with 
him; Jeſus, was crucified, but Chriſt had left him to 
return to heaven. They diſtinguiſhed the God of the 
Jews, whom they termed Fa/dabaoth, from the ſu- 
preme God : to the former they aſcribed the body, to 
the latter the ſoul of men. They had a live ſerpent, 
which they kept in a kind of cage; at certain times 
they opened the cage-door, and called the ſerpent : 
the animal came out, and mounting upcn the table, 
twined itſelf about ſome loaves of bread ; this bread 
they broke and diſtributed it to the company, who all 
kiſſed the ſerpent : this they called the Euchariſſ. 

OPHRYS, TwyYBLaDe: A genus of the diandria 
order belonging to the gynandria claſs of plants; and 
in the natural method ranking under the 7th order, 
Orchidee. The nectarium is a little carinated below. 
The ſpecies are numerous, but the molt remarkable 


are the following : 


1. The ovata, oval-leaved ophrys, or common twy- 
Blade, hath a bulbous, fibrated root; crowned by two 
oval, broad, obtuſe, veined, oppoſite leaves; an ere, 
ſucculent, green ſtalk, fix or eight inches high, na- 
ked above, and terminated by a looſe ſpike of green- 
iſh floweds, having the lip of the nectarium bifid. 
The flowers of this ſpecies reſemble the figure of gnats. 

2. The ſpiralis, ſpiral orchis, or triple ladies-treſſes, 
hath bulbous, oblong, aggregated roots; crowned by 
a cluſter of oval, pointed, ribbed leaves; ere& ſimple 
ſtalks, half a foot high ; terminated by long ſpikes of 
white odoriferous flowers, hanging to one ſide, having 
the lip of the nectarium entire and crenated. 

3. The nidus-avis, or bird's-neft, hath a bulbous, fi- 
brated, cluſtered root; upright, thick, ſucculent ſtalks, 
a foot high, ſheathed by the leaves, and terminated 
by looſe ſpikes of pale-brown flowers; having the 
lip of the nectarium bifid. 

4. The anthropophora, man. ſbaped ophrys, or man-or- 
his, bath a roundiſh bulbous root, crowned with three 
or four oblong leaves; upright thick ſtalks, riſing a 
foot and a half high; aderned with narrow leaves, and 
terminated by looſe ſpikes of greenith flowers, repre- 
ſenting the figure of a naked man; the lip of the nec- 
tarium linear tirpartite, with the middle ſegment long- 
eſt and bifid. There is a variety with browniſh flow- 
ers tinged with green, 
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7 The inſeciſera or inſect orchit, hath two rovndith 
bulbous roots, crowned with oblong leaves; erect leafy 
ſtalks, from ſix to 10 or 12 inches high, terminated by 
ſpikes ot inſect. ſnaped greeniſh flowers, having the lip 
of the nectarium almoſt five-lobed. This wonderful 
ſpecies exhibits flowers in different varieties, that repre- 
ſent ſingular figures of flies, bees, and other inſects; 
and are of different colours in the varieties. 

6. The monorchis, or muſky-ophyrs, hath a roundiſh 
bulbous root; crowned with three or four oblong 
leaves; an erect naked ſtalk, fix inches high; termi- 
rated by a looſe ſpike of yellowiſh, muſky-ſcented 
flowers. 

All theſe ſix ſpecies of ophyrs flower in ſummer, at 
different times in different ſorts, from May until July; 
and in molt of the ſorts exhibit a ſingularly curious 
appearance. 'The plants are all perennial in rovt, which 
are of the bulbous fleſhy kind, from which the flower- 
ſtalks riſe annually in ſpring, and decay in autumn ; at 
which period is the proper time for removing the roots 
from cne place to another. They all grow wild in 
Britain, &c. are refidents of woods, bogs, marſhy 
grounds, ſterile paſtures, chalky foils, and the like 
places, where they flouriſh and diſplay their ſingular 
flowers in great abundance, from which places they 
are introduced into gardens for variety; and having 
procured ſome plants at the proper ſeaſon, and planted 
them in ſoils and ſituations ſomewhat ſimilar to that 
where they naturally grow, the roots will abide for ſc- 
veral years and flower annually. 

As to their propagation, it may be tried by ſeed in 
a ſhady border, as ſoon as it is ripe ; likewiſe by off. 
ſets from the root, though they multiply ſparingly in 
gardens : however, roots of ſome ſtanding may be 
examined at the proper ſeaſon, and any off ſets ſepa · 
rated and planted in proper places. 

OPHTHALMOSCOPV, a branch of phyſiogno- 
my, which deduces the knowledge of a man's temper 
and manner from the appearance of his eyes. 

OPHTHALMIA, in medicine, an inflammaticn 
of the membranes which inveſt the eye; eſpecially 
of the adnata, or albugineous coat. See Mevicixe, 
n® 175. | 

OPIATES, medicines of a thicker conſiſtence than 
a ſyrup, prepared with opium ſcarcely fluid. They 
conſiſt of various ingredients made up with hone; 
or ſyrup; and are to be uſed for a long time ei- 
ther for purgative, alterative, or corroborative inten- 
tions. 

The word cpiote is alſo uſed in general, tor any 
medicine given with an intention to procure ſleep, whe- 
ther in the form of electuaries, drops, or pills. 

OPINION is that judgment which the mind forms 
of any propoſition for the truth. or falſehood of which 
there is not ſufficient evidence to produce ſcience or ab- 
ſolute belief. 

That the three angles of a plane triangle are equal 
to two right angles, is not a matter of 9p;219n, nor can 
it with propriety be called an obje& of the mathema- 
tician's belief? he does more than believe it; he Enows 
it to be true. When two or three men, under no 
temptation to deceive, declare that they were wit- 
neſſes of an uncommon, though not preternaturalevent, 
their teſtimony is complete evidence, and produces ab- 
ſolute belief in the minds 7 7 to whom it is * ; 
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Opitſion but it does not produce ſcience like rigid demonſtra- 
| 


Opium, 


tion. The fact is not doubted, but thoſe who have 
it on report do not &ow it to be true, as they know 
the truth of propoſitions intuitively or demonſtrably 
certain, When one or two men relate a ſtory inclu- 
ding many circumſtances to a third perſon, and ano- 
ther comes who poſſitively contradicts it either in whole 
or in part, he to whom thoſe jarring teſtimonies are 
given, weighs all the circumſtances in his own mind, 
balances the one againſt the other, and lends an aſſent 
more or leſs wavering, to that fide on which the evi- 
dence appears to preponderate. This aſſent is his 
einion reſpecting the facts of which he has received 
ſuch different accounts. 

Opinions are oſten ſormed of events not yet in be- 
ing. Were an officer from the combined armies, which 


july 1293 are juſt now“ beſieging Valenciennes, to come into 


the room where we are writing, and tell us that thoſe 
armies are in good health and high ſpirits; that every 
ſhot which they fire upon the fortreſs produces ſome 
effect; and that they have plenty of excellent provi- 
ſions, whilſt the beſieged are periſhing by hunger; we 
ſhould abſolutely Believe every fact which he had told us 
upon the evidence of his teſtimony ; but we could on- 
ly be of cpinion that the garriſon mult ſoon ſurrender. 
In forming opinions of this kind, upon which, in a 
great. meaſure, depend, our ſucceſs in any purſuit, 
every circumſtance ſhould be carefully attended to, and 
our judgments guided by ſormer experience. Truth 
is a thing of ſuch importance to man, that he ſhould 
always purſue the belt methods of attaining it; and 
when the object eludes all his reſearches, he ſhould re- 
medy the diſappointment, by attaching himſelf to that 
which has the ſtrongeſt reſemblance to it; and that 
which moſt reſembles truth is called probability, as the 
judgment which is formed of it is termed us. See 
PROBABILITY. | 
OPITS, or Oririvs (Martin), a celebrated Ger- 
man poet, born at Breſlaw in 1507. He acquired 
great fame by his Latin, and more by his German 
poems; and, retiring to Dantzic, wrote a hiſtory of 
the ancient Daci: he died of the plague in 1639. 
Orirs (Henry), a learned Lutheran divine, born 
at Altenburgh in Miſnia in 1642. He was profeſſor 
of theology and of the oriental languages at Kiel, 


where he acquired great reputation by a variety of ex- 


cellent works concerning oriental literature and He- 
brew antiquities. He died in 1712. ; 
OPIUM, in the materia medica, is an inſpiſſated 
juice, partly of the reſinous and partly of the gummy 
kind, brougLt to us in cakes from eight ounces to a 
pound weight. It is very heavy, of a denſe texture, 
and not perſectly dry; but, in general, eaſily receives 
an impreſſion from the finger: its colour is a browniſh 
yellow, ſo very dark and duſky that at firſt it appears 


* black: it has a dead and taint ſmell, and its taſte is 


very bitter and acrid. It is to be choſen moderately 
rm, and not too ſoft ; its ſmell and taſte ſhould be 


very ſtrong, and care is to be taken that there be no 


Cirty or ſtony matter in it, 
Opium is the juice of the papaver album, or white 

Toppy, with which the fields of Aſia Minor are in 

many places ſown, as ours are with corn, When the 


heads are rear ripening, they wound them with an in- 


ſtrument that has five edges, which on being ſtuck in. Opium. 
to the head makes at once five long cuts in it; and 
from theſe wounds the opium flows, and is next day 
taken off by a perſon who goes Tound the field, and 
put up in a vellel which he carries faſtened to his 
gre; at the ſame time that this opium is collected, 

e oppoſite {ide of the poppy-head is wounded, and 
the opium collected from it the next day. They diſ- 
tinguith, however, the produce of the firſt wounds 
from that of the ſucceeding ones; for the firſt juice 
afforded by the plant is greatly ſuperior to what is ob- 
tained afterwards. After they have collected the opi- 
um, they moiſten it with a ſmall quantity of water or 
honey, and work it a long time upon a flat, hard, and 
{mooth board, with a thick and ſtrong inſtrument of 
the ſame wood, till it becomes of the conſiſtence of 
pitch; and then work it up with their hands, and 
form it into cakes or rolls for ſale. 

Opium at preſent is in great eſteem, and is one of 
the moſt valuable of all the ſimple medicines. In its 
effects on the animal ſyſtem, it is the moſt extraor- 
dinary ſubſtance in nature. It touches the nerves 1 
it were by magic and irreſiſtible power, and ſteeps the 3 
ſenſes in forgetfulneſs ; even in oppolition to the de- the Viſcers 
termined will of the philoſopher or phyſiologiſt, appri- 
ſed of its narcotic effect. 

The modification of matter is infinite; and who ſhall 
truly ſay by what peculiar or ſpecific configuration of 
its parts, opium, even in the quantity of a ſingle grain, 
adminiſtered to the human body, ſhall aſſuage the moſt 
raging Pain, and precure profound fleep ? 
e action of matter upon matter, thus exempli- 
fied in the effe& of opium on the animal ſyſtem, is not 
leſs aſtoniſhing and incomprehenſible, than that of 


ſpirit upon matter or the agency of mind on the mo- 


tive powers of the body. 

The firſt effects of opiurn are like thoſe of a ſtrong, 
ſtimulating cordial, but are ſoon ſucceeded by univer- 
ſal languor or irreſiſtible propenſity to ſleep, attended 
with dreams of the moſt rapturous and enthuſiaſtic 
kind. After thoſe contrary effects are over, which 
are generally terminated by a profuſe ſweat, the body 
becomes cold and torpid; the mind penſive and de- 
ſponding ; the head is affected with ſtupor, and the 
ſtomach with ſickneſs and nauſea. 

It 1s not our buſineſs, neither is it in our power, 
to reconcile that diverſity of opinion which has late- 
ly prevailed concerning the manner in which opium 
produces its effects; or to determine whether it acts 
{imply on the brain and nerves, or, according to the 
experiments of Fontana, on the maſs of blood only. 

Opium is the molt ſovereign remedy in the materia 
medica, for eaſing pain and procuring ſleep, and alſo 
the moſt certain antiſpaſmodic yet known ; but, like 
other powerful medicines, becomes highly noxious to 
the human conſtitution, and even mortal, when impro- 
perly adminiſtered, Its liberal and long continued uſe 

as been obſerved greatly to injure the brain and 
nerves, and to diminiſh their influence on the vital 
organs of the body. By its firſt effects, which are 
exhilarating, it excites a kind of temporary delirium, 
which diflipates and exhauſts the ſpirits ; and, by its 
ſubſequent narcotic power occaſions confuſion of ideas 
and loſs of memory, attended with nauſea, giddineſs, 
; headach, 
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and excretions of the body, that of perſpiration only 
excepted. 

Thoſe who take opium to exceſs become enervated 
and ſoon look old; when deprived of it, they are faint ; 
and experience the langour and dejection of ſpirits com- 
mon to ſuch as drink {pirituous liquors in excels ; to 
the bad effects of which it is ſimilar, ſince, like thoſe, 
they are not eaſily removed without a repetition of 
the doſe, 

By the indiſcriminate uſe of that preparation of 
opium called Godfrey's cordial, many children are year- 
ly cut off; for it is frequently given doſe after doſe, 
without moderation, by ignorant women and merce- 
nary nurſes, to ſilence the cries of infants and Jull them 
to ſleep, by which they are at laſt rendered (ſtupid, 
inactive, and rickety. 

Opium is univerſally known to be uſed as a luxury 
in the eaſt. Mr Groſe informs us, that moſt of the 
hard-labouring people at Surat, and eſpecially the por- 
ters, take great quantities of this drug, which, they pre- 
tend, enables them to work, and carry heavier burdens 
than they otherwiſe could do. Some of theſe, our au- 
thor aſſures us, will take more than an ounce at a time 
without detriment. Many people in opulent circum- 
ſtances follow the ſame cuſtom, but with very different 
motives, Some uſe it merely for the fake of the plea- 
ſing delirium it occaſions ; others for venereal purpo- 
ſes, as by this means they can lengthen the amorous 
congreſs as much as they pleaſe, though they thus are 
certain to bring on an abſolute impotency and prema- 
ture old age at laſt. For this purpoſe it is uſually ta- 
ken in milk ; and when they have a mind to check 
or put an end to its operation, they ſwailow a ſpoon- 
ſul or two of lime juice, or any fimilar acid. 

Beſides theſe effects of opium, it is faid by the In- 
dians to have a very ſingular one in bringing on a 
ſeeming heavineſs of the head and fleepineſs of the eye, 
at the ſame time that it really produces great watch- 
ſulneſs. It is allo conſidered as a great inſpirer of 
courage, or rather infenſibility to danger; ſo that the 
commanders make no ſcruple of allowing large quan- 
tities of it to the ſoldiers when they are going to bat- 
tle or engaged in any hazardous enterprize. 

The beſt opium in the world is ſaid to come from 
Patna on the river Ganges, where, at lealt, the great- 
eſt traffic of it is made, and trom whence it is export- 
ed all over India; though in ſome parts, eſpecially 
on the Malay coaſts, it 1s prohibited under pain of 
death, on account of the madnets, and murders con- 
ſequent upon that madneſs, which are occaſioned by it; 
notwithſtanding which ſevere prohibition, however, 
it is plentifully ſmuggled into all theſe countries. —'Vire 
ſoil about the Ganges is accounted beſt for producing 
the ſtrongeſt kind of opium; of which the following 
remarkable inſtance is related. A nabob of theſe parts 
having invited an Engliſh factory to an entertainment, 

a young gentleman, a writer in the company's ſervice, 
ſauntering about the garden, plucked a poppy and 
ſucked the head of it. 


into a profound fleep ; of which the nabob being ap- 
priſed, and likawiſe informed of the particular bed 
out of which he had taken the flower, expreſſed his 
forrow ; acquainting his friends at the ſame time that 
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Opium · headach, and conſtipation of the bowels ; in a word, 
wa it ſeems to ſuſpend or diminiſh all the natural ſecretions 


In conſequence of this he fell 
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the poiſon was too ſtrong to admit of any remedy ; 
which accordingly proved true, and the unfortunate 
gentleman never awaked.” 

Opium applied externally is emoll'ent, relaxing, and 
diſcutient, and greatly promotes ſuppuraticn: it long 
kept upon the ſkin, it takes off the hair, and always 
occaſions an itching in it; ſometimes it e:.ulcerates it, 
and railes little bliters, if applied to a tender pat. 
Sometimes, on external application, it allays pain, and 
even occalions ſleep; but it mult by no meaus be 
applied to the head, eſpecially to the ſutures of the 
ſkull ; tor it has been known to have the molt terrible 
eſfects in this application, and even to bring on death 
itlelf. 

It appears, too, from ſome curious experiments made 
by Dr Leigh, to act as the moſt powerſul of all ſtyptics. 
« Having laid bare the crural artery of a rabbit (tays 
the Doctor), I divided it, when the blood inſtantly 


Opium. 
Opobalſa- 
nun, 
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flew out with conſiderable velocity; ſome of a ilrong tics ef opi- 
ſolution was then applied to the divided artery, the um, &. 


ends of which in a ſhort ipace of time contracted, and 
the hæmorrhagy cealed. The ſame experiment was 
periormed on the brachial artery with like ſucceſs.” 

The effects of a ſtrong ſolution of opium upon the 
heart, appears from the ſame experiments to be very ex- 
traordmary. © I opened the thorax of a rabbit (ſays the 
Doctor), and by diſſection placed the heart in full view; 
theaorta was then divided, and the animal bled till it ex- 
pired. After the heart had remained motionleſs ten mi- 
nutes,and every appearance of litehadceaſed for the ſame 
length of time, I poured on the heart a quantity of my 
Rrong ſolution; it was inſtantly thrown into motion, 
which continued two minutes: I then added more of the 
ſolution, and the action was again renewed, By thus 
repeating my applications, the motions of the heart 
were {upported more than ten minutes. I alterwards 
opened the thorax of a rabbit, and, without doing any 
injury to the large blood-veſſels, placed the heart in 
view. A quantity of my ſtrong ſolution was then ap- 
plied to it, which ſo accelerated the motions as to ren- 
der it impoſſible to number them: by renewing the 
application, theſe were continued for ſome conſiderable 
time. The ſurface of the heart now appeared uncom- 
monly red, and continued ſo ſome time.“ 

Opium contains gum, reſin, eſſential oil, ſalt, and 
earthy matter ; but its narcotic or ſomniferous power 


has been experimentally found to reſide in its eential 


ol, 


balſam, or balm of Gilead. See AuxRIs. 


Mr Bruce, the celebrated traveller, whom we have 


frequently had occaſion to introduce toourreaders wit! 
that praite to which we tbink his labours have fully 
entitled him, employs ſeveral pages of his Appendix 
in aſcertaining the antiquity and native ſoil of the bal- 


im- tree, with other particulars of that nature; after 


which he gives us the following account of the opo- 
balfamum, or juice flowing from it: “ At firſt when it 
is received into the bottle or vale from the wound 
from whence it iſſues, it is of a light, yellow colour, 
apparently turbid, in which there is a whitiſh caſt, 


which 1 apprehend are the globules of air that per- 


vade the whole ol it in its firſt ſtate of fermentation ; 
it then appears very light upon ſhaking. As it ſettles 


and cools, it turns clear, and loſes that milkineſs which 
is 


| OPOBALSAMUM, in the materia medica. Opo- 
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Opobalſa - it firſt had when flowing from the tree into the bottle. 


mum, 
Opocalpa- 
ſum. 


It then has the colour of honey, and appears more 
fixed and heavy than at firſt. After being kept for 


Ga EY, 28 it grows a much deeper yellow, and of the co- 


our of gold. I have ſome of it, which, as I have al- 
ready mentioned in my travels, I got from the Cadi 
of Medina in 1768; it is now ſtill deeper in colour, 
full as much ſo as the yellowiſh honey. It is perfetly 
fluid, and has loſt very little either of its taſte, ſmell, 
or weight. 'The ſmell at firſt is violent and ſtrongly 
pungent, Oy a ſenſation to the brain like to that of 
volatile ſalts when raſhly drawn up by an incautious 
perſon. This laſts in proportion to its freſhneſs; for 


being neglected, and the bottle uncorked, it quickly 


loſes this quality, as it probably will at laſt by age 
whatever care is taken of it. * 


« In its pure and freſh tate it diſſolves eaſily in wa- 


ter. If dropped on a woollen cloth, it will waſh out ea- 
ſily, and leaves no ſtain. It is of an acrid, rough, pun- 
gent taſte; is uſed by the Arabs in all complaints of the 
ſtomach and bcwels, is reckoned a powerful antiſceptic, 
and of uſe in preventing any inſection of the plague. 
Theſe qualities it now enjoys, in all probability, in 
common with the various balſams we have received 
from the new world, ſuch as the balſam of Tolu, of 
Peru, and the reſt z but it is always uſed, and in par- 
ticular eſteemed by the ladies, as a cuſmetic : As ſuch 
it has kept up its reputation in the eaſt to this very 
day. The zuanner of applying it is this: You firſt go 
into the tepid bath till the pores are ſufficiently open- 
ed; you then anoint yourſelf with a ſmall quantity, 
and as much as the veſſels will abſorb. Never-fading 


youth and beauty are ſaid. to be the conſequences of 


this. The purchaſe is eaſy enough. I do not hear 
that it ever has been thought reſtorative after the loſs 
of either.“ 

OPOCALPASUM, OrocarBasum, or Arocarl- 
PASUM: a gummy reſinous ſubſtance, which has a ſtrong 
reſemblance to the beſt liquid myrrh, and which in 
the time of Galen they mixed with myrrh. It was 
difficult, according to this writer, to diſtinguiſh the 
one from the other, unleſs by their effects. It was a 
poiſonous juice, which frequently produced lethargy 
and ſudden ſtrangling. He declares, that he has known 
teveral perſons who died in conſequence of inadvyert- 
ently taking myrrh in which there was a mixture of 
opocarbaſum. Perhaps it was only a juice compoſed of 
a ſolution of euphorbia, in which drops of opium were 
macerated, Poiſons of this kind have from time imme- 
110rial been as common in Africa as that of arrows poi- 
ſoned with the juice of the mancanilla is in America. 

Mr Bruce, the Aby ſſinian traveller, ſays, that he ſaw 
in a Mahometan village a large tree, which was ſo 
covered with knots and balls of gum on the upper part 
of the trunk and on the large branches, rhat it had 
a monſtrous appearance. From ſome inquiries which 
he made on this ſabject, he found that certain mer- 
chants had brought this tree from the couitry of the 
good myrrh, which is Troglodytria (for it does not 
grow in Arabia), and that they had planted it for the 
ſake of its gum ;z with which theſe Muſſulmen ſtarch 
the blue ſtuffs of Surat, which they receive damaged 
from Mocha, in order to barter them with the Galla 
and the Abyſſinians. This tree is called /afa ; and 
Mr Bruce declares that he has ſeen it completely co- 


vered with beautiful crimſon flowers of a very uncom- 
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he thinks it almoſt beyond a doubt that the 


inferior to the pure looſe kind. 
nules of the fine opopanax are on the outſide of a 
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mon ſtructure. The ſame traveller obſerves, that the Opocaly. 


ſaſſa gum is well calculated, both on account of itz 


myrrh ; and he is the more confirmed in his opinion, 
becauſe every thing leads him to think that no other 
gummiſerous tree, poſſeſſed of the ſame properties 
with the ſuaſſa, grows in the myrrh country. In ſhort, 
gum of 
the ſaſſatree is the opocalpaſum; aud he ſuppoſes 
Galen miſtaken in aſcribing any fatal property to the 
drug, and that many were believed to be killed by it, 
whole death might, perhaps, with more juſtice, have 
been placed to the account of the phyſician. Mr 


Bruce adds, that though the Troglodites of the myrrh 


country are at preſent more ignorant than formerly, 
they are nevertheleſs well acquainted with the pro- 
perties of their ſimples; and that while they wiſh to 
increaſe the ſale of their commodities, they would 
never mix with them a poiſon which mult neccflarily 
diminiſh it. In this we accede to his opinion; but 
we mult differ from him when he ſays, that no gum 
or reſin with which we are acquainted is a mortal poi- 
ſon : the ſavages of both hemiſpheres are acquainted 
with but too many of them. The gum of the ſaſſa- 
tree, according to Mr Bruce, if of a cloſe ſmooth 
grain, of a brown dull colour, but ſometimes very 
tranſparent ; it ſwells and becomes white in water ; 
it has a great reſemblance in its properties to gum tra- 
gacanth, and TT be eaten with all ſafety- rom all 
this it appears that the opocalpaſum mentioned by 
Pliny 1s not the ſafſa gum deſcribed by Mr Bruce. 

OPOPANAX, in che materia medica, is a gum- 
reſin of a tolerably firm texture, uſually brought to us 
in looſe granules or drops, and ſometimes in large 
maſſes, formed of a number of theſe connected by a 
quantity of matter of the ſame kind; but theſe are 
uſually loaded with extraneous matter, and are greatly 
The drops or gra- 


browniſh red colour, and of a duſky yellowiſh or 
whitiſh colour within: they are of a ſomewhat unctu- 
ous appearance, ſmooth on the ſurface ; and are to be 
2 in clear pieces, of a ſtrong ſmell and acrid 
talte. 
This gummy ſubſtance is obtained from the roots 
of an umbelliferous plant, which grows ſpontaneouſly 
in the warmer countries, and bears the colds of this. 
The juice is brought from Turkey and the Eaſt In- 
dies; and its virtues are thoſe of an attenuating and ape- 
rient medicine. Boerhaave freqeuntly employed it, 
along with ammoniacum and galbanum, in hypocon- 
driacal diſorders, obſtructions of the abdominal viſce- 
ra, and ſuppreſſions of the menſtrual evacuations from 
a ſluggiſhneſs of mucous humours, and a want of due 
elaſticity of the ſolids : with theſe intentions it is an 
uſeſul ingredient in the pilulæ gummoſæ and compound 
powder of myrrh of the London pharmacopæœia, but it 
is not employed in any compoſicion of the Edinburgh. 
It may be given by itſelf in the doſe of a ſcruple, or 
half a dram; a whole dram proves in many conſtitu- 
tions gently purgative: alſo diſpels flatulencies, 13 
good in aſthmas, in inveterate coughs, and in diſor- 

ders of the head and nerves. | 
Doctor Woodville, in his Medical Botany, gives the 
following account of this vegetable. lt is of the 
dieynia order, and pentandria claſs of plants: the root 13 
| perennial, 


ſum, 
abundance and its colour, to — the quantity of OPebaun 
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0popanax. perennial, thick, fleſhy, tapering like the garden parſ- 

—— nep: the {talk is ſtrong, branched, rough towards the 

bottom, and-riſcs ſeven or eight feet in height ; the 

leaves are pinnated, conſiſting of ſeveral pairs of pinnæ, 

which are oblong, ſerrated, veined, and towards the 

baſe appear unformed on the upper ſide : the flowers 

are ſmall, of a yellowiſh colour, and terminate the 

ſtem and branches in flat umbels; the general and 

partial umbels are compoſed of many radii ; the gene- 

ral and partial involucra are commonly both wanting ; 

all the florets are fertile, and have an uniform appear- 

ance; the petals are five, lance-ſhaped, and curled 

inwards ; the five filaments are ipreading, curved, 

longer than the petals, and furniſhed with roundith 

aw; the germen is placed below the corolla, ſup- 

porting two reflexed ſtyles, which are ſupplied with 

blunt ſtigmata ; the fruit is elliptical, compreſſed, di- 

vided into two parts, containing two flat feeds, en- 

compaſſed with a narrow border. See Plate CCCLI. 

It is a native of the ſouth of Europe, and flowers in 
June and July. 

“This ſpecies of parſnep was cultivated in 1731 

by Mr P. Miller, who obſerves, that its © roots are 

large, ſweet, and accounted very nouriſhing,” there- 


It bears the cold of our climate very well, and com- 
monly maturates its ſeeds, and its juice here manifeſts 
ſome of thoſe qualities which are diſcovered in the of- 
ficinal opopanax ; but it is only in the warm regions 
of the eaſt, and where this plant is a native, that its 
juice concretes into this gummy reſinous drug. Opo- 
panax is obtained by means of inciſions made at the 
bottom of the ſtalk of the plant, from whence the juice 
gradually exudes; and by undergoing ſpontaneous con- 
cretion, afſumes the appearance under which we have 
it imported from Turkey and the Ealt Indies. It readi- 
ly mingles with water, by triture, into a milky liquor, 
which on ſtanding depoſits a portion of reſinous mat- 
ter, and becomes yellowiſh: to rectified ſpirit it yields 
a gold-coloured tincture, which taſtes and ſmells ſtrong- 
ly of opopanax. Water diſtilled from it is impregna- 
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fore. recommended for cultivation in kitchen-gardens. h 
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ted with its ſmell, but no eſſential oil is obtained on Oports 


con mitting moderate quantities to the operation,” 
See PASTANACA, of which opopanax is a ſpecies. 

OPORTO, or PoxrTo ; a rich, handſome, and con- 
ſiderable town of Portugal, in the province of Entre 
Douro and Minho, with a biſhop's ſee. 
of great importance, and by nature almoſt impregnable. 
It is noted for its ſtrong wines; and a large quantity 
is from thence exported into Britain, whence all red 
wines that come from Spain or Portugal are called 
port-qwines. 
near the river Duero, which forms an excellent har- 
bour. W. Long. 8. 1. N. Lat. 41. c. 

OPOSSUM, in zoology. See Dipreuis. 


OPPENHETM, a town of Germany, in the lower 
palatinate of the Rhine, and capital cf a beiliwic of 


the ſame name; ſeated on the declivity of a hill near 
the Rhine. E. Long. 8. 20. N. Lat. 49. 48. 

OPPIANUS, a poet and grammarian ot Anazarba 
in Cilicia, in the ſecond century. He compoled a poem 
of hunting, and another of fiſhing, for which Anto- 
ninus Caracalla gave him as many golden crowns 2s 
there were verſes in his poems ; they were herce called 
Oppian's golden verſes. He died in the zoth year of 

is age. 

OPPILATION, in medicine, the act of obſtruc- 
ting or ſtopping up the paſlage of the body, by re- 
dundant or peccant humours. This word is chiefly 
uſed for obſtructions in the lower belly. 

OPTATIVE moon, in grammar, that which ſerves 
to expreſs an ardent defire or wiſh for ſomething. 

In moſt languages, except the Greek, the optative 
is only expreſſed by prefixing to the ſubjunctive an ad- 
verb of wiſhing ; as utinam, in Latin; plut d Dicu, 
in French: and would to God, in Engliſh. 

OPTIC ancLE, the angle which the optic axes of 
both eyes make with one another, as they tend to. 
meet at ſome diſtance before the eyes. 

Oeric Axis, the axis of the eye, or a line going 
through the middle of the pupil and the centre of the 
eye. 


1 


It is a place 


It is ſeated on the de-livity of a mountain 


| 
Optic, 


WMeuwdin 
Wien of 


denz of 
Malt. 


1 
Diffcultic . te 


the expla. 


"7" HAT ſcience which treats of the element of light, 


and the varie us phenomena of viſion. 


HISTORY. 
d 1. Diſcoveries concerning the Lights 


Tu s element of light has occupied much of the at- 
ntion of thinking men ever ſince the phenomena of 
nature have been the objects of rational inveſtigation. 

he diſcoveries that have from time to time been 


ite phone. made concerning it, are ſo fully inſerted under the ar- 


ticle Liu, that there is little room for any further 
addition here. The nature of that ſubtile element 
is indeed very little known as yet, notwithſtanding all 
tie endeavours of philoſophers ; and whatever fide is 
taken with regard to it, whether we ſuppoſe it to 
conſiſt of an infinity ot ſmall particles propagated by. 
a repulſive power from the luminous body, or whether 
we ſuppoſe it to conſiſt in the vibrations of a ſubtile 
fluid, there are prodigious difficulties, almolt, if not 
totally inſuperable, which will attend the explanation 


of its phenomena. In many parts of this work the 


identity of light and of the eledric fluid is aſſerted: 
this, however, doth not in the leaſt interfere with the 


phenomena of optics; all of which are guided by the 


ſame invariable laws, whether we ſuppoſe light to be, 


a vibration of that fluid, or any thing elſe. We {ball 


therefore proceed to, 


92. Diſcoveries concerning the Refration of Light. 


Wr find that the ancients, though they made very 
few optical experiments, nevertheleis knew, that when 
light paſſed through mediums of different denſities, it 
did not move forward in a ſtraight line, but was bent, 
or reſracted, out of its courſe. This was probably 
ſuggeſted to them by the appearance of a ſtraight ſtick 
partly immerſed in water: and we find many que- 
ſtions concerning this and other optical appearances in 
Ariſtotle ; to which, however, his anſwers are inſig- 
nificant. Archimedes is even ſaid to have written a 
treatiſe concerning the appearance of a ring or circle 


Refraftion. 
known to, 


the an- 
cients; 


under water, and therefore could not have Leen igno- 
1AN 
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And the 


power of 


4 
ReſraQion 


firit treated Ot OL 3 ; . 
(c;entifical- fractions. Though refraction in general had been ob- near the horizon, that it would make them appear leſs; 


ly by Lto- ſerved very early, it is poſſible that it might not have Two ſtars, he ſays, appearing nearer together in the 


lemy, 


ion. 


His hypo- 
ee The mind, he ſays, judges of the ſize of objects by object be applied cloſe to the baſe of the larger ſeg- 


p cerning the means of a pre-conceived idea of their diſtance from ment of a ſphere of glaſs, it will appear magnifies. 


0 N us: and this diſtance is fancied to be greater when a He alſo treats of the appearance of an object through 
21 


o P Hilo 
rant of the common phenomena of refraction. But the ſee the heavenly bodies near the horizon. Iu his Al- 
ancients were not only acquainted with theſe more or- mageſt, however, he aſeribes this appearance to a re- 
dinary appearances of refraction, bit knew allo the pro- fraction of the rays by vapours, which actually enlarge 
duction of colours by refracted light. Seneca ſays, that the angle under which the luminaries appear; juſt as 
if the light of the ſun ſhines through an angular piece the angle is enlarged by which an object is ſeen from 
of glaſs, it will ſhow all the colours of the rainbow, under water. 

Theſe colours, however, he ſays, are falſe, ſuch as are In the 12th century, the nature of reſraction was 

ſeen in a pigeon's neck when it changes its poſition ; largely conſidered by Alhazen an Arabian writer; in 

and of the ſame nature he ſays, is a ſpeculum, which, ſo much that, having made experiments upon it at the 

without having any colour of its own, afſumes that of common ſurface between air and water, air and glaſs, 

any other body. It appears alſo, that the ancients were water and glaſs or cryſtal ; and, being prepoſſeſſed with 6 

not unacquainted with the magnifying power of glaſs the ancient opinion of cryitalline orbs in the regions Diſcoveris 
lobes filled with water, though they do not ſeem to above the atmoſphere, he even ſuſpected a refraction 9[Alkaza, 

[Se known any thing of the reaſon of this power; there allo, and fancied he could prove it by aſtronomi- 


wagniſying and the ancient engravers are ſuppoſed to have made cal obſervations. This author deduces from hence ſe- 


uſe of a glaſs globe filled with water to magnify their veral properties of atmoſpherical refraction, as that it 


glaſsglobes. figures, and thereby to work to more advantage. increaſes the altitudes of all objects in the heavens ; 


That the power of tranſparent bodies of a ſpherical and he firſt advanced, that the ſtars are ſometimes ſeen 
ſorm in magnifying or burning was not wholly un- above the horizon by means of refraction, when they 
known to the ancients, is further probable from cer- are really below it. This obſervation was confirmed 
tain gems preſerved in the cabinets of the curious, by Vitellio, B. Waltherus, and eſpecially by che ex- 
which are ſuppoſed to have belonged to the Druids. cellent obſervations of Tycho Brahe. Alhazen obſer- 
They are made of rock cryſtal of various forms, ved, that re fraction contracts the vertical diameters and 
amongſt which are found ſome that are lenticular and diſtances of the heavenly bodies, and that it is the 
others that are ſpherical: and though they are not cauſe of the twinkling of the ſtars. But we do not 
{alliciently wrought to perform their office as well as find that either he, or his follower Vitellio knew any 
they might have done if they had been more judi- of its jult quantity. Indeed it is too ſmall to be de- 
ciouſly executed, yet it is hardly poſſible that their ef ter mined except by very accurate inſtruments, and 
tect, in magnifying at leaſt, could have eſcaped the no- therefore we hear little more of it till about the year 
tice of thoſe who had often occaſion to handle them; 15c0; at which time great attention was paid to it 
if indeed, in the ſpherical or lenticular form, they by Bernard Walther, Mzltlin, and others, but chiefly 
were not ſolely intended for the purpoſes of burn- by Tycho Brahe. 
ing. One of theſe, of the ſpherical kind, of about an Alhazen ſuppoſed that the refraction of the atmo- 
inch and an half diameter, is preſerved among the foſ- ſphere did not depend upon the vapours in it, as was 
ils given to the univerſity of Cambridge by Dr Wood- Probably the opinion of philoſophers before his time, 
ward. but on the different tranſparency ; by which, as Mon- 
The firſt treatiſe of any note written on the ſubject Tucla conjectures, he meant the denſity of the groſs air 
of optics, was by the celebrated aſtronomer Claudius contiguous to the earth, and the ether or the ſubtile air 
Prolomæus, who lived about the middle of the ſecond that hes beyond it. In examining the effects of refrac- 
century. The treatiſe is loſt ; but from the accounts tion, he endeavours to prove that it is ſo far from be- 


others we find that he treated of aſtronomical re- ing the cauſe of the heavenly bodies appearing larger 


occurred to any philoſopher much before his time, horizon, than near the meridian, This phenomenon 

that the light of the ſun, moon, and ſtars, muſt undergo he ranks among optical deceptions. We judge of di- 

a ſimilar refraction in conſequence of falling obliquely ſtance, he ſays, by comparing the angle under which 

upon the groſs atmoſphere that ſurrounds the earth; objects appear, with their ſuppoſed diſtance ; ſo that 

and that they mult, by that means, be turned out of it theſe angles be nearly equal, and the diſtance of one 

their rectilinear courſe, ſo as to cauſe thoſe luminaries object be conceived greater than that of the other, it 

to appear higher in the heavens than they would other- will be imagined to be larger. And the ſky near the 

wiſe do. The firit altronomers were not aware that horizon, he fays, is always imagined to be further from 

the intervals between ſtars appear leſs near the horizon us than any other part of the concave ſurface. Roger 

than near the meridian ; and, on this account, they muſt Bacon aſeribes this account of the horizontal moon to 

lave been much embarraſſed in their obſervations. But Pcolemy ; and as ſuch it is examined, and objected to 

it is evident that Ptolemy was aware of this circum- by B. Porta. 

tance, by the caution that he gives to allow ſome- In the writings of this Bacon, whoſe genius perhaps 

thing ſor it, upon every recourſe to ancient obſerva- equalled that of his great name-ſake Lord Verulam, 

tions. wee find the firſt diſtinct account of the magnifying 

This philoſopher alſo advances a very ſenſible hypo- power of glaſſes; and it is not improbable, that What 
theſis to account fer the remarkably greater apparent he wrote upon this ſubject gave riſe to that moſt uſe- 
ſize of the ſun and moon when ſeen near the horizon. ful invention of ſpectacles. For he ſays, that if an 


number of objects are interpoſed between the eye and a globe, and ſays that he was the firſt who obſerved 
the body we are viewing; which is the caſe when we the refraction of rays into it. : 
| In 


4 


History. SS: PT 


7 
Of Vitcllio. greatiſe of optics, containing all that was valuable in 
Albazen,.an1 digeſted in a much more intelligible and 
methodical manner. He obſerves, that light is always 
loſt by refraction, in conſequence of which the objects 
ſeen by refracted light always appear leſs luminous: 
but he does not pretend to eſtimate the quantity of this 


In'1270, Vitellio, u native of Poland, publiſh-d a 


loſs. He reduced into a table the reſult of his experi- 
ments on the reftactive powers of air, water, and 

laſs, correſponding to different angles of incidence. 
Tn his account of the horizontal moon he agrees ex- 
actly with Alhazen; obſerving, that in the horizon 
ſhe feems to tonch the earth, and appears much more 
diſtant from us than in the zenith, on account of the 
intermediate ſpace containing a greater variety of ob- 
jects upon the viſible ſurface of che earth. He aſcribes 
the twinkling of the ſtars to the motion of the air in 
which the light is refracted; and to illuſttrae this hy- 
potheſis, he obferves, that they twinkle ſtill more when 
viewed in water put in motion. He alſo ſhows, that re- 
fraction is neceſſary as well as reflection, to form the 
rainbow); 'becauſe the body which the rays fall upon 
is a tranſparent ſubſtance, at the ſurface of which ne 
part of the light is always reflected and another re- 
fracted. But he ſeems to 'confider refraction as ſer- 
ving only to condenſe the light, and thereby enabling 


it to make a ſtronger impteſſion upon the eye. This 


writer alſo makes ſome ingenious attempts to explain 
refrattion, or to aſcertain the law of it. He alſo con- 
fiders the foci of glaſs ſpheres, and the apparent ſize 
of objects ſeen through them; though upon theſe ſub- 
je&s he is not at all exact. It is ſufficient indeed to 
{how the ſtate of knowledge, or rather of ignorance, at 
that time, to obſerve, that both Vitellio, and his maſter 
Alhazen, endeavour to account for objects appearing 
larger when they are ſeen under water by the circular 
figure of its furface ; fince, being fluid, it conforms to 
the figure of the cart. | 

_ Cormporary with Vitellio was Roger Bacon, a 
man of very extenſive genius, and who wrote upon 
almoſt every branch of ſcience ; yet in this branch be 
does not ſeem to have made any conſiderable advances 
beyond 'what Alhazen had done before him. Even 
ſome of the wildeſt and moſt abfurd of the opinions 
of the ancients have had the ſanction of his autho- 
rity. He does not heſitate to affent to an opinion 
adopted by many of the ancients, and indeed 'by moſt 
philoſophers till bis time, that viſual 1ays proceed 
from the eye; giving this reaſon for it, that every 
thing in nature is (qualified to diſcharge its proper 
functions by its own powers, in the ſume manner as the 
ſan and other celeſtial bodies. In his Specula Ma- 
thematica, he added ſome obſervations on the refrac- 
tion of the light of the ſtars; the apparent ſize of 
objects; the extraordinary ſize of the ſan and moon 
in the horizon: but in all this he is not very exact, 
and advances but little. In his Opus Majus he demon- 
ſtrates, that if a tranſparent body interpoſed between 


the eye and an object, be convex towards the eye, the 


object will appear magnified. This obſervation, how- 
ever, he certainly had from Alhazen;; the only differ- 
ence between them is, that Bacon prefers the ſmaller 
ſegment of a ſphere, and Alhazen the larger, in 
which the latter certainly was right. 
From this time to that of the revival of learning in 
Dor. XIII. 8 


i 
Europe, we have no farther treatiſe on the ſubſe & of 
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refraction, or indeed on any other part of optics. One Of Maure- 
of the firſt who diſtinguiſhed himſelf in this way was lycu- 


Maurolycus, teacher of mathematics at Meſſina. In a 
treatiſe, De Lumine et Umbra, publiſhed in 1575, he 
demonſtrates that the ery ſtalline humour of the eye is 
a lens that collects the rays of light iſſuing from the 
objects, and throws chem upon the retina where is the 
focus of each pencil. From this principle he diſcover- 
e1 the reaſon hy ſome people were ſhort- ſighted and 
others long-highted; and why the former areT:lieved 
by concave, and the others by convex glaſſes. 


* 


; rs 
About the fame time that Maurolycus made ſuch nig.ovcrice 
advances towards the diſcovery of the nature of viſion, oſ B. Porti- 


Johannes Baptiſta Porta at Naples diſcovered the ca- 
mera obſcura, which throws ſtill more light on the fame 
fubjet. His houſe was conſtantly reſorted to by all 
the ingenious perſons of Naples, whom he formed into 
what he called an acndemy of ſecrets ; each member 
being obliged to contribute ſomething that was not 
generally known, and might'be uſeful. By this means 
he was furniſhed with materials for his Magia Netu- 
ralis, which contains his account of the camera obſcura, 
and 'the firſt edition of which was publithed, as he in- 


forms us, when he was not quite 15 years old. He 


alſo gave the firſt hint of the magic lantern ; which 
Kircher afterwards followed and improved. His ex- 
periments with the camera obſcura convinced him, that 
viſion is performed by the intromiſſion of ſomething 
into the eye, and not by vital rays proceeding from 
the eye, as had been formerly imagined ; and he was 
the firſt who fully fatisfied himſelf and others upon 
this ſubject. 
ments with the camera ob/cura and the manner in which 
viſion is performed in the eye, was too ſtriking to 
eſcape the obſervation of a laſs ingenious perſon. But 
when he ſays that the eye is a camera of/eura, and the 
pupil the hole in the wiudow-thutter, he was ſo far 
miiſtaken as to ſuppoſe that it was the cryſtallme hu- 
mour that correſponds 'to the wall which receives the 
images; nor was it diſcovered till the year 1604, 
that this office is performed by the retina. He makes 
a variety of juſt obſervations concerning viſion ; and 
particularly explains ſeveral caſes in which we imu- 
gine things 'to be without the eye, when the appear- 
ances are occahoned by ſome affection of the eye it- 
ſelf, or ſome motion within the eye. He obſerves 
allo, that, in certain oivcumſtances, viſion, will be al- 
ſiſted by convex or concave glaſſes; and he ſeems alio 
to have made ſome ſmall advances towards the diſ- 
covery of teleſcopes. He takes notice, that a round 
and flat ſurface plunged into water, will appear hol- 
low as well as magniſied to an eye perpendicularly over 
it; and he very well explains by a figure the manner 
in which it is done. 


Indeed the reſemblance between experi- 


11 


All this time, however, the great problem concern- 1 las of 
ing the meaſuring of refractions had remained un- refraction 
ſolved. Alhazen and Vitellio, indeed, had attempted diſcovered. | 


it; but failed, by attempting 'to meaſure the angle it- 
ſelf inſtead of its ſine. At laſt it was diſcovered by 
8nellias profeſſor of mathematics at Leyden. This 
philoſopher, however, did not perfectly underſtand 
his on diſcovery, nor did he live to publiſh any ac- 
count of it himſelf. It was afterwards explained by 
profeſſor Hortenſius both publicly and privately 

Gg fore 
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fore it appeared in the writings of Deſcartes, who 
publiſhed it under a different form, without making 


any n of his obligations to Snellius, 


whole papers Huygens aſſures us, from his own know+ 
ledge, Deſcartes had ſeen. Before this time Kepler 
had publiſhed a New Table of retracted Angles, de- 
termined by his own experiments for every degree of 
incidence. Kircher had done the ſame, and attempted 
a rational or phyſical theory of retraction, on prin- 
ciple, and on a mode of inveſtigation, which if con- 
duced with preciſion, would have led him to the law 
aſſumed or diſcovered by Snellius. 

Deſcartes undertcok to explain the cauſe of refrac- 


of Deſcartes tion by the reſolution of forces, on the principles of 


ail Leib- mechanics. 


In conſequence of this, he was obliged 


t on this to ſuppoſe that light paſſes with more eaſe through a 


ſubject. 
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Diſcoveries 


denſe medium, than through a rare one. The truth 
of this explanation was firſt queſtioned by M. Fermat. 
counſellor to the parliament of Thoulouſe, and an 
able mathematician. He aflerted, contrary to the 
opinion of Deſcartes, that light ſuffers more reſiſtance 
in water than air, and more in glaſs than in water; 
and he maintained, that the reſiſtance of different me- 
diums with reſpect to light is in proportion to their 
denſities. M. Leibnitz adopted the ſame general 
idea; ard theſe gentlemen argued upon the ſubject in 
the tollowing manner. | 
Natvre, ſay they, accompliſhes her ends by the 
ſhorteſt methods. Light therefore ought to paſs trom 
one point to another, either by the ſhorteſt road, or 
that in which the leaſt time is required. But it is 
plain that the line in which light paſſes, when it falls 
obliquely upon a denſer medium, is not the molt di- 
rect or the thorteit ; ſo that it muſt be that in which 
the leaſt time is ſpent. And whereas it is demonſtrable, 
that light falling obliquely upon a denſer medium (in 
order to take up the leaſt time poſſible in paſſing from 
a point in one medium to a point in the other) muit 
be refracted in ſuch a manner, that the fines of the 
angles of incidence and refraction mult be to one ano- 
ther, as the different facilities with which light is 
tranſmitted in thoſe mediums; it follows, that ſince 
light approaches the perpendicular when it paſſes ob- 
liquely from air into water, ſo that the ſine of the 
angle of reſraction is leſs than that of the angle of in- 
cidence, the facility with which water ſuffers light to 
paſs through it is leſs than that of the air ; ſo that 
light meets with more reſiſtance in water than air. 
Arguments cf this king could not give ſatisfaction ; 


concerning and a little time thowed the fallacy of the hypotheſis. 
the refrac- At a meeting of the Royal Society, Aug. 31. 1664. 
tion of dif an experiment for meaſuring the refraction of common 
ferent ſub- vater was made with a new inſtrument which they 


ſtances. 


had prepared tor that purpoſe ; and the angle of in- 
cidence being 40 degrees, that of refraction was found 
to be 30. About this time alſo we find the firtt men- 
tion for mediums not refracting the light in an exact 
proportion to their denſities. For Mr Boyle, in a 
letter to Mr Oldenburg, Dated Nov. 3. 1664, ob- 
ferves, that in ſpirit- of- wine, the proportion of the fines 
of the angles of incidence to the ſines of the angles 
of refraction was nearly the ſame as 4 to 3; and 
that, as ſpirit-of- wine occaſions a greater reſraction 
than common water, ſo oil of turpentine, which is 
bghter than ſpirit-of-wine, produces not only a greater 
refraction than common water, but a much greater 


n 
than ſalt water. And at a meeting held Nov. g. the 
ſame year, Dr Hooke (who had been ordered to pro- 
ſecute the experiment) brought in an account of one 
that he had made with pure and clear ſalad oil, which 
was found to have produced a much greater refrac- 
tion than any liquor which he had then tried ; the 
angle of refraction that anſwered to an angle of inci- 
dence of 300 being tound no leſs than 40® 30/, and 
the angle of — 5 that antwered to an angle of 
incidence of 209 being 299 4% .—M. de la Hire alſo 
made ſeveral experiments to aſcertain the refractive 
power of oil with reſpe& to that of water and air, and 
found the fine of the angle of incidence to that of re- 
fraction to be as 60 to 42 ; which, he obſerves, is a 
little nearer to that of glaſs than to that of water, 
moves oil is much lighter than water, and glaſs much 

avier. | L | 

The members of the Royal Society finding that the 
refraction of ſalt water exceeded that of freſh, purſued 
the experiment farther with ſolutions of vitriol, ſalt- 
petre, and alum, in water; when they found the re- 
fraction of the ſolution of vitriol and faltpetre a little 
more, but that of alum a little leſs, than common 


water. | | 

Dr Hooke made an experiment before the Royal 
Society, Feb. 1 t. 1663, which clearly proves that ice 
refracts the light leſs than water; which he took to 
be a good argument that the lightneſs of ice, which 
cauſes it to ſwim in water, is not cauſ:d only by the 
ſmall bubbles which are viſible in it, but that it ariſes 
from the uniform conſtitution or general texture of 
the whole maſs. M. de la Hire alſo took a good deal 
of pains to determine whether, as was then the com- 
mon opinion, the refractive power of ice and water 
were the ſame; and he found, as Dr Hoqke had done 
before, that ice refracts leſs than water. 

By a moſt occurate and elaborate experiment made 
in the year 1698, in which a ray of light was tranſ- 
mitted through a Torricethan vacuum, Mr Lowthorp 
found, that the refractive power of air is to that of 
water as 36 to 34, 400. He concludes his account of 
the experiment with obferving, that the refractive 
power of bodies is not proportioned to the denſity, at 
leaſt not to the gravity, of the refracting medium. 
For the refractive power of glaſs to that of water is 
as 55 to 34, whereas its gravity is as 87 to 34; that 
is, the ſquares of their refractive powers are very nearly 
as their reſpective gravities. And there are ſome 
fluids, which, though they are lighter than water, yet 
have a greater power of refraction. Thus the refrac- 
tive power of ſpirit-of-wine, according to Dr Hooke's 
experiment, is to that of water as 36 to 33, and its 
gravity reciprocally as 33 to 36, or 365, But the 
refractive powers of air and water ſeem to obſerve the 
ſimple proportion of their gravities directly. And if 
this ſhould be confirmed by ſucceeding experiments, 
it is probable, he ſays, that the re{ra&tive powers of 
the atmoſphere are every where, and at all heights 
above the earth, proportioned to its denſity and ex- 
panſion: and then it would be no diflicult matter to 
trace the light through it, ſo as to terminate the ſha» 
dow of the earth; and, together with proper expe- 
dients for meaſuring the quantity of light illuminating 
an opaque body, to examine at waht diſtances the 
moon mult be from the earth to ſuffer eclipſes of the 
obſer ved durations. | 

| Caſſini 


Hiſtory, 


ſtory „ | O P T 
; Caſſini the younger happened to be preſent when 
Mr Lowthorp made the above-mentioned experiment 
before the Royal Society ; and upon his return home, 
having made a report of it to the members of the 
Royal Academy of Sciences, thoſe gent] emen endea- 
voured to repeat the experiment in 17 oo; but they 
did not ſacceed.—For, as they ſaid, beams of light 
fled through the vacuum without ſuffering any re- 
fraction. The Royal Society being informed of this, 
were deſirous that it might be put paſt diſpute, by 
repeated and well- atteſted trials; and ordered Mr 
Haukſbee to make an inſtrument for the purpoſe, by 
the direction of Dr Halley. It conſiſted of a ſtrong 
brafs priſm, two ſides of which had ſockets to receive 
two plane glaſſes, whereby the air in the priſm might 
either be exhauſted or condenſed. The priſm had alſo 
a mercurial gage fixed to it, to diſcover the denſity of 
the contained air; and was contrived to turn upon its 
axis, in order to make the refractions equal on each 
ſide when it was fixed to the end of a teleſcope. The 
refracting angle was near 643 and the length of the 
teleſcope was about 10 feet, having a fine hair in its 
focus. The event of this accurate experiment was as 
follows : 
- Having choſen a proper and very diſtinct erect ob- 
jet, whoſe diſtance was 2588 feet, June 15. O. 8. 
1708, in the morning, the barometer being then at 
29.7%, and the thermometer at 60, they firſt ex- 
hauſted the priſm, and then applying it to the tele- 
ſcope, the horizontal hair in the focus covered a mark 
on the object diſtinctly ſeen through the vacuum, the 
two glaſſes being equally inclined to the viſual ray. 
Then admitting the air into the priſm, the object was 
ſeen to riſe above the hair gradually as the air entered, 
and in the end the hair was-obſerved to hide a mark 
10+ inches below the former mark. This they often 
repeated, and with the ſame ſucceſs. 
- After this they applied the condenſing engine to 
the priim; and having forced in another atmoſphere, 
fo that the denſity of the included air was double to 
that of the outward, they again placed it before 
the teleſcope, and, letting out the air, the object which 
before ſeemed to rife, appeared gradually to deſcend, 
and che hair at length reſted on an object higher than 
before by the ſame interval of 104 inches. This ex pe- 
riment they likewiſe frequently repeated without any 
variation in the event. 
They then ſorced in another atmoſphere ; and upon 
diſcharging the condenſed air, the object was ſeen near 
21 inches lower than before. a 
Now the radius in this caſe being 2588 feet, 10x 
inches will ſubtend an angle of one minute and 8 ſe- 
conds, and the angle of incidence of the viſual ray 
being 32 degrees (becauſe the angle of the glaſs planes 
was 64). it tollows from the knowa laws of refraction, 
that as the ſine of 39“ is to that of 31®, 59“, 26" 
differing from 320 by 34” the half of 1', 8”; ſo is the 
line of any other incidence, to the fine of its angle of 
reſraction; and ſo is radius, or 1000000, Þe 999736; 
which, therefore, is the proportion between rhe tine 
of incidence ix vacuo and the fine of reſraction from 
thence into common air. 

It appears, by theſe experiments, chat the refrac- 
E of tive power of the air is proportionable to its denſity. 
— And ſince the denſity of the atmoſphere is as its 
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weight directly, and its heat inverſely, the ratio ofits 
denſity, at any given time, may be had by comparing 
the heights of the barometer and thermometer; and 
thence he concludes that this will alſo be the ratio 
of the refraction of the air. But Dr Smith obſerves, 
that, before we can depend upon the accuracy of this 
concluſion, we ought to examine whether heat and 
cold alone may not alter the refractive power of air, 
while its denſity continues the ſame. This, he ſays, 
may be tried, by heating the condenſed or raref :4 air, 
ſhut up in the priſm, juſt before it is fixed to the tele - 
ſcope, and by obſerving whether the air in its focus 
will continue to coverthe ſaine mark all the while that 
the air is cooling. 

The French academicians, being informed of the 
reſult of the above-mentioned experiment, employe.1 
M. Deliſle the younger to repeat their former cx- 
periment with more care; and he preſently found, that 
their operators had never made any vacuum at all, 
there being chinks in their inſtrument, through which 
the air had infinuated itſelf. He therefore annexed a 
gage to his inſtrument, by which means he was ſure 
of his vacuum; and then the reſult of the experiment 
was the fame with that in England. The refraction 
was always in proportion to the denſity of the air, 
excepting when the mercury was very low, and con- 
ſequently the air very rare; in which caſe the whole 
quantity being very ſmall, he could not perceive much 
difference in them. Comparing, however, the re- 
fractise power of the atmoſphere, obſerved at Paris, 
with the reſult of his experiment, he found, that tbe 
beſt vacuum he could make was far ſhort of that of the 
etherial regions above the atmo Þhere. | 

Dr Hooke firſt ſuggeſted the thonght of making 
allowance for the effect of the refraction of light, in 
paſſing from the higher and rarer, to the lower and 
denſer regions of the atmoſphere, in the computed 
height of mountains- To this he aſcribes the differ- 
ent opinions of authors concerning the height of ſeve- 
ral very high hills. He could not account for the 
appearance of the Peak of Teneriff, and ſeveral very 
high mountains, at ſo great a diſtance as that at 
which they are actually ſeen, but upon the ſuppoſition 
of the curvature of the viſual ray, that is made by its 
paſſing obliquely through a medium of ſuch different 
denſity, from the top of them to the eye, very far 
diſtant in the horizon. All calculations of the height 
of mountains that are made upon the ſuppoſition that 
the rays of hght come from the tops of them, to our 
eyes, in ſtraight lines, muſt, he ſays, be very erro- 
neous. | | 

Dr Hooke gives a very good account of the twink- 
ling of the ſtars; aſcribing it to the irregular and un- 
equal refraction of the rays of light, which is alſo the 
reaſon why the limbs of the fun, moon, and planets 
appear to wave or dance. And that there is ſuch an 
unequal diſtribution. of the parts of the atmoſphere, 
he ſays, is manifeſt from the different degrees of heat 
and cold in the air. This, be ſays, will be evident by 
looking upon diſtant objects, over a piece of hot glaſs, 
which cannot be ſuppoſed to throw out any kind of 

exhalation from itſelf, as well as through aſcend:nx 

ſteams-of water. 
About this time Grimaldi firſt obſerved that the 
coloured image of the ſun refrated through a priſm is 
Gg2 always 
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Wo... always oblong, and that colours proceed from refrac- 
— 
to ariſe 


from re- Piece of white paper placed at the bottom ot a-glaſs 

fraction. veſſel filled with water, and expoſed to the light of 

the ſun, appears coloured. Ho:zever, he: obſerved, 

that in caſe the two ſurfaces of the refracting medium 

were exactly parallel ta each other, no colours were 

produced. But of the true cauſe of thoſe colours, 

viz. che different reſrangihility of the rays of light, 

16 he had not the leaſt icion., This diſcovery was 

Viff.rent "reſerved for Sir Iſaac Newton, and which occurred 

refrangibi- to him in the year 1666. At that time he was 

lity 8 buſied in grinding optic glaſſes, and procured a 

1.2 Ago. triangular glaſs priſm to ſatisfy himſelf concerning 

vered by the phenomena of calours. While he amuſed him 

Sir Ifaac ſelf with this, the oblong figure of the coloured 

Newton · ſpectrum firſt ſtruck him. He was ſurpriſed at the 

great. diſproportion bet wixt its length and breadth; 

the former being about five times the meaſure of 

the latter. He could hardly think that any di- 

ference in the thickneſs of the, glaſs, or in the com- 

poſition of it, could have fuch an influence on the light. 

However, without concluding any thing 4 priori, he 

preceeded to examine the effects of theſe circumſtanees, 

and particularly tried what would be the conſequence 

of tranſmitting the light through parts of the glaſs 

that were ot different thickneſſes, or through holes in 

the window. ſhutter of different ſizes; or by ſetting 

the priſm on the outſide of the ſhutter, that the light 

might paſs through it, and be refracted before it was 
terminated by the hole. | 

He then ſuſpected that theſe colours might ariſe 
from the light being dilated by ſome unevenneſs in the 
glaſs, or ſome other accidental irregularity; and to 
try this, he took another priſm, like the former, and 
placed it in ſuch a, manner, as that the light, paſſing 
through them both, might be refracted contrarywiſe, 
and ſo be returned by the latter into the ſame courſe 
from which it had been diverted .by the former. In 
this manner he thought that the regular effects of 
the firſt priſm would be deſtroyed by the fecond ; but 
that the irregular ones would be augmented by the 
multiplicity of refractions. The event was, that the 
light, which by the firſt priſm was diffuſed into an 
oblong form, was by the ſecond reduced into a cir- 
cular one, with as much regularity as if it had not 
pailed through either of them. 

At laſt, after various experiments and conjeQures, 
he hit upon what he calls the experimentum. crucis, 
and which completed this great diſcovery. He took 
two boards, and placed one of them cloſe behind the 
priſm at the windows, ſo that the light might paſs 
through a ſmall hole made in it for the purpoſe, and 
fall on the other board, which he placed at the di- 
{lance of about 12 feet; having firſt made a ſmall 
hole in it alſo, for ſome of that incident light to pals 
through. He then placed another priſm behind the 
{: cond board, ſo that the light which was tranſmitted 
through both the boards might paſs through that alſo, 
and be again refracted — it arrived at the wall. 
This being done, he took the firſt priſm in his hand, 
and turned it ab: ut its axis, ſo much as to make the 
ſeveral parts of the image, caſt on the ſecond board, 
ſneceſſively to paſs through the hole in it, that he 


rt QC © 
obſerve to what places on the wall the ſe con 


tion. The way in which he firſt diſcovered this. was priſm would refract them; and he ſaw, by the change 
by Vitellio's experiment. abovementioned, in which a af thoſe: places, that the light tending to that end of 
the image towards which the refraction of the firſt priſm 
riſm, ſuffer. a reſrac - 


was made, did, in the ſecond 


tion conſiderably greater than the light which tended 


to the other end. The true canſe, therefore, of the 
ok the image was diſcovered. to be no. ather, 
than that light is not figailar, or homogeneal ; but that 


iz conſiſts ot rays, ſome of which are more refrangible 


than others: ſo that, without; any difference in their 


incidence on the ſame medium, fame of them ſhall be 


more retracted than others; and therefore, that, ac - 


cording to their particular degrees of refrangibility, 
they will be tranſmitted through the priſm to different 
parts of the oppoſite wall. | 

Since it appears from. theſe experiments that diffe- 
rent rays of light have diſſerent degrees of retrangibi 
lity, it neceſſarily follows, that the rules laid down 
by preceding philoſophers concerning the refractive 
power af water, glais, &. muſt be limited to the 
middle; kind of rays, Sir Iſaac, however, proves that 
the ſing of the incidence. of every kind. of light, conſi- 
dered apart, is to its fine of retraQiion in a given ra- 
tio. This he deduces, both by experiment, and alſo 
geometrically, from the ſuppoſition that bodies refract 
the light by acting upon its rays in lines perpendicular 
to their ſurfaces, 


Hiſtory, 


The molt import diſcovery with regard to refrac= Mr Dl 
tion ſince the time of Sit Iſaac Newton is that of Mr 1vud's di- 


faults of refracti 


Dollond, Who found out a method of ing the covery of 


teleſcopes ariſing from the di 


: the method 
of corred- 


reſrangibility of the rays, and which had been gene- ;,, tt: 
rally thought impoſſible to be removed. —Notwith- faults inre- 
ſtanding the great diſcovery of Sir Iſaac Newton con- fracting i 


cer ning the different refrangihility af the rays of light, 
he had no idea but that they were all affected in the 
ſame proportion by every medium, ſo that the refran- 
gibility of the extreme rays: might be determined if 
that of the mean ones was given, From this it would 
follow, as Mr Dolland obſerves, that equal and con- 
trary refrad ions muſt not only deſtroy each other, but 
that the divergency of the eolours from one refraction 


would likewiſe be corrected by the other, and that 


there could be no poſſibility of producing any tuck 
thing as refraction which would not be affected by the 
different reſrangibility of light; or, in other words, 
that however a ray of light: might be refracted back- 
wards. and forwards by different mediums, as water, 
glaſs, &c. provided it was ſo done, that the emergent 
ray ſhould be parallel to the incident one, it would 
ever after be white; and conſequently, if it ſhould 
come out inclined to the incident, it would diyerge, 
and ever after be coloured; and from this. it was na- 
tural to infer, that all ſpherical object. glaſſes of teleſ- 
copes mult be equally affected by the different refran- 
gibility cf light, in proportion to their apertures, of 
whatever materials they may be formed. 

For this reaſon, Sir Iſaac Newton, and all other 
philoſaphers and opticians, had deſpaired of bringing 
refracting teleſcopes. to any great degree of perfec- 
tion, without making them of an immoderate and very 
inconvenient length. They therefore applied  them- 
ſelves. chiefly to the improvement: of the reflecting te- 
leſcope and the buſineſs of refraction 8 — 

| ut 


leſcopes. 
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about the-year 1747, when M. Euler, improving up- 
on a hint of —— Hees's, 2 a . of 
making object - glaſſes of two materials, of different re- 
fagive — : hoping, that by this difference, the 
refractions would balance one another, and tliereby 
prevent the diſperſion of the rays that is occaſioned by 
the difference of refrangibility. Theſe object-glaſſes 
were. compoſed of two endes of glafs with water be- 
tween them.” This memoir of M. Euler excited the 


attention of Mx Dollond. He carefully went over all 


M. Euler's calculations, ſubſtituting for his bypothe- 
tical laws of refraction thoſe which had been actually 
aſcertained by the experiments of Newton; and found, 
that, after this neceſſary ſubſtitution, it followed from 
M. Euler's own principles, that there could be no 
union of the foci of all kinds of colours, but in a lens 
infinitely large. | 

M. Euler did not mean to controvert the experi- 
ments of Newton: but he ſaid, that they were not con- 
trary to his hypotheſis, but in ſo ſmall a degree as 
might be neglected; and aſſerted, that, if they were 
admitted in all their extent, it would be impoſſible to 
correct the difference of refrangibility occaſioned by 
the tranſmiſſion of the rays from one medium into 
another of different. denſity; a correction which he 
thought was very poſſible, ſince he ſuppoſed it to be 
actually affected in the ſtructure of the eye, which in 
his opinion was made to eonſiſt of different mediums 
for that very purpoſe. To this kind of reaſoning Mr 
Dollond made no reply, but by appealing to the ex- 
periments of Newton, and the great circumſpection 
with which it was known that he conducted all his 
inquiries, 

In this Rate of the controverſy, the friends of M. 
Clairaut engaged him to attend to it; and it appear- 
ed to him, that, ſince the experiments of Newton 
cited by Mr Dollond could not be queſtioned, the 
ſpeculations of M. Euler were more ingenious than 
uſetul. 

The ſame paper of M. Euler was alſo particularly 
noticed by M. Klingenſtierna of Sweden, who gave a 
conſiderable degree of attention to the ſubject, and 
diſcovered, that, from Newton's own principles, the 
reſult of the 8th experiment of the ſecond book of his 
Optics could not anſwer his deſcription of it. 

He found, he ſays, that when light goes out of air 
through ſeveral contiguous refracting mediums, as 
thrcugh water and glaſs, and thence goes out again 
into air, whether the reſracting ſurfaces be parallel or 

inclined to one another, that light, as often as by con- 
| trary reſractions it is ſo corrected as to emerge in lines 
parallel to thoſe in which it was incident, continues 
ever after to be white ; but if the emergent rays be in- 
clined to the incident, the whiteneſs of the emerging 
light will, by degrees, in paſſing on from the place of 
emergence, become tinged at its edges with colours. 
This he tried by refracting light with priſms of glaſs, 
placed within a priſmatic veſſel of water. 

By theorems. deduced from this experiment he in-. 
fers, that the refractions of the rays of every ſort, made 
cut of any medium mto air, are known by having the 
refraction ot the rays of any one ſort; and alſo that 
the refraction out of one medium into another is found: 
4 often as we have the reſractions out of them both 
uto any third medium. > | 


£6”. 2 
On the contrary, the Swediſh philoſopher obſerves, 


that, in this experiment, the rays of light, after paſ- 
ſing through 


loured ; but that the ſmaller the 
nearer will the reſult of it approach to Newton's de- 
ſcription. 

This paper of M. Klingenſtierna being communi- 
cated to Mr Dollond by M. Mallet, made him enter- 
tain doubts concerning Newton's report, and deter- 
mined him to have recourſe to experiment. 

He therefore cemented together two plates of pa- 
rallel glaſs at their edges, ſo as to form a priſmatic 
veſſel, when ſtopped at the ends or baſes; and the 
edge being turned downwards, he placed in it a*glaſs 
prum, with one of its edges upwards, and filled up the 
vacancy with clear water; ſo that the refraction of the 
priſm was contrived to be contrary to that of the wa- 
ter, in order that a ray of light, tranſmitted through 
both theſe refracting mediums, might be affeted by 
the difference only between the two refractions. As he 
found the water to refract more or leſs than the glaſs 
priim, he dimigithed or increaſed the angle between 


the glaſs pI, till he found the two contrary refrac- 
tions to b al; which he diſcovered by viewing an 
object thrq is double priſm. For when it appeared 
neither rad nor depreſſed, he was ſatisfied that the. 


refractions were equal, and that the emergent rays. 
were parallel to the incident. 

Now, according to the prevailing opinion, he ob- 
ſerves, the object ſhould have appeared through this 
double priſm in its natural colour; for if the differ- 
ence of —_— had been in all reſpects equal in 
the two equal refractions, they would have rectified: 
each other. But this experiment fully proved the fal- 
lacy of the received opinion, by ſhowing the diver- 
gency of the light by the glaſs priſm to be almoſt 
double of that by the water; for the image of the ob- 
ject, though not at all refi acted, was yet as much in- 
tected with priſmatic colours, as if it had been ſeen 
through a glaſs wedge only, whoſe refrating angle 
was near 3o degrees. 

This experiment is the very ſame with that of Sir 
Iſaac Newton's abovementioned, notwithſtanding the 
reſult was ſo remarkably different; but Mr Dollond 
aſſures us, that he uſed all poſſible precaution and 
care in his proceſs; and he kept his apparatus by 
him, that he might evince the truth of what he 
wrote, whenever he ſhould be properly required to, 
do it, N 82 | 

He plainly ſaw, however, that if the reftacting 
angle of the water veſlel could have admitted of a tut-. 
ficient increaſe, the divergency of the coloured rays. 
would have been greatly diminiſhed, or entirely recti-. 
fied ; and that there wovld have been a very great re-. 
fract on without colour, as he had already produced a, 
great diſcolouring without refraction : but the incon- 
veniency of ſo large an angle as that of the priſmatic. 
veſſel muſt have been, to bring the light to an equal. 
divergency with. that of the glaſs pri m whoſe angle 
was about 60 degrees, made it neceſſary to try ſome. 
experiments of the ſame kind with ſmaller angles. 

Accordingly, he got a wedge of plate plaſs, the. 
angle of which was only nine degrees; and uſing it in; 
the ſame circumſtances, he increaſed the angle of the. 

At 


e water and the glaſs, though they 
come out parallel to the incident rays, will be co-. 
laſs priim is, the 
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water wedge, in which it was placed, till the diver- 
gency of the light by the water was equal to that by 
the glaſs; that is, till the-image of the object, though 

Ferably refracted by the exceſs of the refraction 
of the water, appeared nevertheleſs quite free from any 
colours proceeding from the different refrangibility of 


the light ; and, as near as he could then meaſure, the 


reſraction by the water was about + of that by the 
glas. He acknowledges, indeed, that he was not 
very exact in taking the meaſures, becanſe his buſi- 
neſs was not at that time to determine the exact pro- 
portions, ſo much as to ſhow that the divergency of 
the colours, by different ſubſtances, was by no means 
i proportion to the refractions, and that there was a 
puſlibility of refraction without any divergency of the 
light at all. 7 

As theſe experiments clearly proved, that different 
ſubſtances made the light to diverge very differently 
in proportion to their general refractive power, Mr 
Dollond began to ſuſpect that ſuch variety might poſ- 
ſibly be found in different kinds of glaſs, eſpecially as 
experience had already ſhown that ſome of the kinds 
made much better ohject-glaſſes in the uſual way 
than others; and as no ſatisfatory cauſe had been 
aſſigned for ſuch difference, he thought there was 
great realon to preſume that it might be owing to 
the different divergeney of the light in the ſame retrac- 
t10ns, 

His next buſineſs, therefore, was to grind wedges 
of different kinds of glaſs, and apply them together ; 
ſo that the refractions might be made in contrary di- 
rections, in order to diſcover, as in the abovemention- 


ed experiments, whether the refraction and the diver- 


gency of the colours would vaniſh together. But a 
conſiderable time elapſed before he could ſet about 
that work : for though he was determined to try it at 
his leiſure, for ſatisfying his own curiofity, he did 
not expect to meet with a difference ſufficient to give 
room tor any great improvement of teleſcopes, ſo 
that it was not till the latter end of the year 1757 
that he undertook it ; but his firſt trials convinced him 
that the buſineſs deſerved his utmolt attention and ap- 
plication. 

He diſcovered a difference far beyond his hopes in 
the refractive qualities of different kinds of glaſs, with 
reſpect to the divergency of colours. The yellow or 
ſtraw- colour foreign ſort, commonly called Fenice 


g/aſs and the Eugliſb crown glaſs, proved to be very 


wcarly alike in that reſpect; though, in general, the 
crown glaſs ſeemed to make the lizht diverge the leſs 
of the two. The common Engliſh plate glaſs made 
the light diverge more; and the white cryftal, or Eng- 
liſh flint glaſs, moſt of all. 

It was now his buſineſs to examine the particular 
qualities of every kind of glals that he could come at, 
not to zmuſe himſelf with conjectures about the cauſe 
ef this difference, but to fix upon two ſorts in which 
it ſhould be the greatelt ; and he ſoon found theſe to 
be the crown glaſs and the white flint glaſs. He 
therefore ground one wedge of white flint, of about 
25 degrees; and another of crown glaſs, of about 29 
degrees: Which reſracted very nearly alike, but their 
power of making the colours diverge was very diffe- 
rent, He then ground ſeveral others of crown glaſs 
to different angles, till he got one which was equal, 


4. 5. % 


with reſpe& to the divergency of the light, to that in 
the white flint-glaſs : for when they were put toge. 
ther, ſo as to refrat in contrary directions, the re- 
fracted light was entirely free from colours. Then 
meaſuring the refraQion of each wedge with theſe dif- 
ferent angles, he found that of the white glaſs to be to 
that of the crown * nearly as two to three: and 
this proportion held very nearly in all ſmall angles; ſo 
that any two wedges made in this proportion, and ap- 
plied together, ſo as to refract in a contrary direc- 
tion, would refract the light without any diſperſion of 
the rays. | | 

In a letter to M. Klingenſtierna, quoted by M. 
Clairaut, Mr Dollond ſays, that the fine of incidence 
in crown glaſs is to that of its general refraction as 1 
to 1.53, and in flint glaſs as 1 to 1.583. 

To apply this knowledge to practice, Mr Dollond 
went to work upon the object- glaſſes of teleſcopes z not 
doubting but that, upon the ſame principles on which 
a refracted colourleſs ray was produced by priſms, it 
might be done by lenſes alſo, made of ſimilar mate- 
rials. And he ſucceeded, by conſidering, that, in or- 
der to make two ſpherical glaſſes that ſhould refract 
the light in contrary directions, the one muſt be con- 
cave and the other convex ; and as the rays are to con- 
prot to a real ſocus, the exceſs of refraction muſt 
evidently be in the convex lens. Allo, as the convex 
glaſs is to refract the moſt, it appeared from his expe- 
riments, that it muſt be made of crown glaſs, and the 
concave of white flint glaſs. Farther, as the refrac- 
tions of ſpherical glaſſes are in an inverſe ratio of their 
focal diſtances, it tollows, that the focal diſtances of 
the two glaſſes ſhall be inverſely as the ratios of the 
refractions of the e. for being thus proportion- 
ed, every ray of light that paſſes through this combined 
glaſs, at whatever diſtance it may paſs from its axis, 
will conſtantly be refracted, by the difference between 
two contrary refractions, in the proportion required; 
and theretore the different refrangibility of the light 
will be entirely removed, | | 

Notwithſtanding our author had theſe clear grounds 
in theory and experiment to go upon, he found that 
he had many difficulties to ſtruggle with when he 
came to reduce them into actual practice; but with 
great patience and addreſs, he at length got into a 
ready method of making teleſcopes upon theſe new 
principles. 

H's principal difficulties aroſe from the following 
circumſtances. In the firſt place, the focal diſtances, as 
well as the particular ſurfaces, mult be very nicely pro- 
portioned to the denſities or refrating powers of the 
glaſſes, which are very apt to vary in the ſame ſort of 
glaſs made at different times. S2condly, The centres 
of the two glaſſes muſt be placed truly in the common 
axis of the teleſcope, otherwiſe the deſired effect will 
be in a great meaſure deſtroyed. Add to theſe, that 
there are four ſurfaces to be wrought perfectly ſpheri- 
cal; and any perſon, he ſays, but moderately prac- 
tiſed in optical operations, will allow, that there mult 
be the greatelt acc throughout the whole work. 
At length, however, after numerous trials, and a re- 
ſolute perſeverance, he was able to conſtruct refracting 
teleſcopes, with ſuch apertures and magnifying pow- 
ers, under limited lengths, as, in the opinion of the 
beſt judges, far exceeded any thing that had _ Ph. 
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duced before, repreſenting objects with great diſtin. 
neſs, and in their true colours. 

It was objected to Mr Dollond's diſcovery, that the 
ſmall diſperſion of the rays in crown glaſs.is only ap- 
parent, owing to the opacity of that kind of glaſs 
which does not tranſmit the fainter coloured rays in a 
ſufficient quantity; but this objection is particularly 
conſidered, and anſwered by M. Beguelin. 

As Mr Dollond did not explain the methods which 
he took in the choice of different ſpheres proper to 
deſtroy the effect of the different refrangibility of the 
rays of light, avd gave no hint that he himſelf had 
any rule to direct hiinſelf in it; and as the calculation 
of the diſperſion of the rays, in ſo complicated an af. 
fair, is very delicate; M. Clairaut, who had given a 


. 


lours; for having taken two rims, of theſe two 


kinds of glaſs, but equal in all other reſpects, and 
placed them fo that they received, at the ſame time, 
two rays of the ſun, with the ſame degree of incidence, 
he ſaw, that, of the two images, that which was pro- 
duced by the Engliſh flint-glaſs was a little higher up 
on the wall than the other, and longer by more than 
one halt. 

M. Clairaut was aſſiſted in theſe experiments by M. 
De Tournieres, and the reſults agreed with Mr Dol- 
lond's in general; but whereas Mr Dolland had made 
the diſperſion of the rays in glaſs and in water to be 
as ave to four (acknowledging, however that he did 
not pretend to do it with exactneſs), theſe gentlemen, 


who took more pains, aad uſed more precautions, found 
good deal of attention to this ſubject, from the begin- it to be as three to two. For the theorems and prob- 


| ning of the controverſy, endeavoured to make out a lems deduced by M. Clairaut from theſe new principles 
complete theory of it. of optics, with a view to the perfection of teleſcopes, 


Without ſome aſſiſtance of this kind, it is impoſ- we mult refer the reader to Mem. Acad. Par. 1736, 
ſible, ſays this author, to conſtruct teleſcopes of equal 17 


goodneſs with thoſe of Mr Dollond, except by a ſer- 
vile imitation of his; which, however, on many ac- 
counts, would be very unlikely to anſwer. Beſides, Mr 
Dollond only gave his proportions in general, and 
pretty near the truth ; whereas the greateſt poſſible 
preciſion is neceſſary. Alſo the belt of Mr Dollond's te- 
leſcopes were far ſhort of the Newtonian ones (A); 
whereas it might be expected thar they ſhould exceed 
them, if the foci of all the coloured rays could be as 
perfectly united after refraction through glaſs, as after 
reflexion from a mirror; ſince there is more light loſt 
in the latter caſc than in the former. 

With a view, therefore, to afliſt the artiſt, he en- 


7. 
The labours of M. Clairaut u ere ſucceeded by thoſe 
of M. D' Alembert, which ſeem to have given the ma- 
kers of theſe achromatic teleſcopes all the aid that cal- 
culations can afford them. This excellent mathemati- 
cian has likewiſe propoſed a variety of new conſtruc- 
tions of theſe teleſcopes, the advantages and diſadvan- 
tages of which be diitinctly notes; at the ſame time 
that he points out ſeveral methods of correcting the 
errors to which they are liable: as by placing the ob- 
ject- glaſſes, in ſome caſes, at a ſmall diltance from one 
another, and ſometimes by uſing eye-glaſſes of diffe- 
rent refractive powers; which is an expedient that 


ſeems not to have occurred to any perſon before him. 
deavoured to aſcertain the refractive power of different He even ſhows, that teleſcopes may be made to ad- 


kinds of glaſs, and alſo their property of ſeparating vantage, conbiting of only one object- glaſs, and an 
the rays of light, by the following exact methods. He eye-glaſs of a different refractive power. Some of his. 
made uſe of two priſms placed cloſe to one another, as conſtructions have two or more eye-glaſles of different 
Mr Dollond had done: but, inſtead of looking through kinds of glaſs. This fubje he conſidered at large in 
them, he placed them in a darkened room; and when one of the volumes of his Opuſcul:s Matlematiques. 
the image of the ſun, tranſmitted through them, was We have alſo three memoirs of M. D'Alembert up- 
perfectly white, he concluded that the different re- on this ſubject, among thoſe of the French Academy; 
irangibility of the rays was corrected. one in the year 1764, another in 1765, and a third 
In order to aſcertain with more eaſe the true angles in 1767- | 
that priſms ought to have to deſtroy the effect of the At the concluſion of his ſecond memoir he ſays, 
difference of refrangibility, he conſtrued one which that he does not doubt, but, by the different methods 
had one of its ſurfaces cylindrical, with ſeveral degrees he propoſes, achromatic teleſcopes may be made to 
of amplitude. By this means, without changing his far greater degrees of perfection than any that have 
priſms, he had the choice of an infinity of angles; been ſeen hitherto, and even ſuch as is hardly cre- 
among which, by examining the point of the curve dible: And though the crown glaſs, by its greenith 
ſurface, which, receiving the ſolar ray, gave a white colour, may abſorb ſome part of the red or violet rays, 
image, he could eaſily find the true one. which, however, is not found to be the caſe in fact; 
e alſo aſcertained the proportion in which diffe- that objection cannot be made to the common French 
rent kinds of glaſs ſeparated the rays of light, by mea- glaſs, which is white, and which on this account 
ſuring, with proper precautions, the oblong image of he thinks mult be preferable to the Englith crown. 
the ſun, made by tranſmitting a beam of light through glals. 
them, In making theſe experiments, be hit upon an Notwithſtanding Meſſrs Clairaut and D'Alembert 
ealy method of convincing any perſon of the greater ſeemed to have exhauſted the buſineſs of calculation on 
reſractive power of Englith fliat-glaſs above the com- the ſubjeRt of Mr Dollond's teleſcopes, no uſe could 
mon French glaſs, both with reſpect to the mean re- be made of their labours by foreign artiſts. For ſtill. 
fraction, and the different retrangibility of the co- the teleſcopes made in England, according to no exact 


rule, 


me 


— 


— 


( 4) This aſſertion of M. Clairant might be true at the time that it was made, but it is by no means ſo at: 
Prelent, 
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r Hiſton 
ule, 1 foreigners j ed, were greatly ſuperior to true prineiples of optics, of which, liowever, ht made 
__ could be . though under the but little uſe, he could not help expreſſing his furpriſe 
immediate direction of thoſe able calculators. For that Mr Dollond Thould have been led to ſo important 
this M. lin affigned ſeveral reafons. Among a diſcovery by reaſoning in a manner quite contrary 
others, he thought that their geometrical theorems to the nature of thin At length, however, M. 
were too general, and their calculations too complica- Euler was convinced of the reality and importance of 
ted, for the uſe of workmen. He alſo thought, that Mr Dollond's diſeoveries ; and very frankly acknow- 
in conſequence of neglecting ſmall quantities, which ledges, that he ſhould perhaps never have been brought 
theſe calculators profeſſedly did, in order to make their to aſſent to it, had not his friend M. Clairaut afſu- 
algebraical expreſſions more commodious, their con- red him that the experiments of the Engliſh optician 
cluſions were not ſufficiently exact. But what he 1 5 be depended upon. However, the experiments 
thought to be of the moſt conſequence, was the want of M. Zeiher of Peterſburg gave him the moſt com- 
of an exact method of meaſuring the refraQtive and plete ſatisfaction with reſpect to this new law of re- 
difperfing powers of the different kinds of -glafs ; and fraction. | | 
for want of this, the greateſt precifion in calculation This gentleman demonſtrated, that it is the lead in 
was altogether uſeleſs. the compoſition of glaſs that gives it this remarkable 
Theſe conſiderations induced this gentleman to take property, that while the refraction of the mean rays is 
another view of this ſubje& ; hut ftill he could not re- nearly the ſame, that of the extremes. differs conſi- 
concile the actual effect of Mr Dollond's teleſcopes derably. And, by increaſing the quantity of lead in 
with his own concluſions : fo that he imagined, either the mixture, he produced a kind ot glaſs, which occa- 
that he had not the true refraction and diſperſion of the ſioned a much greater feparation of the'extreme ray: 
two kinds of glaſs given him; or elſe, that the abber- than the flint glaſs which Mr Dolland had made uſe 
ration which ſtill remained aſter his calculations, muſt of. By this evidence M. Euler owns that he was com- 
have been deſtroyed by ſome irregularity in the ſur- pelled to renounce the principle which, before this 
Faces of the lenſes. He finds feveral errors in the cak time, has been conſidered as inconteſtible, viz. that 
culations both of M. D'Alembert and Clairaut, and the diſperſion of the extreme rays depends upon the 
concludes with expreſſing his deſign to purſne this ſub- refraction of the mean: and that the former varies 
ject much farther. | Ik» with the quality of the glaſs, while the latter is not 
MN. Euler, who firſt occaſion to this inquiry, affected by it. 
which terminated fo happily for the advancement of From theſe new principles M. Euler deduces theo- 
ſcience, being perſuaded both by his reafoning and rems concerning the-combmation of the lenſes, and, 
calculations, that Mr Dollond had diſcovered no new in a manner ſimilar to M. Clairaut and D*Alembert, 
principle in optics, und yet not heing able to contro- points out methods of conſtructing archromatic tele- 
vert Mr Short's teſtimony in favour of the eſs of ſcopes. 1 
his teleſcopes, concluded that this extraordinary effect While he was employed upon this ſubject, he informs Difcrc 
was owing, in part, to the crown glaſs not tranſrait- ue, that he received a letter from M. Zeiher, dated comp⁰ 
ting all the red light, which would otherwiſe have Peterſburg zoth of January 1764, in which he gives gf 
come to a different focus, and have diſtorted the image; him a particular account of the ſucceſs of his experi- — 
but principally to his happening to hit on a juſt cur- ments on the compoſition of glaſs; and that, having corred 
vature of his glaſs, which be did not doubt would have 


mixed minium and fand in different proportions, the the ſzul 
produced the ſame effect if his lenſes had all been made refult of the mean refraction and the difperfion of the of n 


vf the ſame kind of glaſs. In another place he ima- rays varied according to the following table. ing . 
gines that the goodneſs of Mr Dollond's teleſcope | 4 cop 
might be owing to the eye-glafs. If my theory, ſays Proportion of | Mean refructior . perſion 

he, be true, this diſagreeable conſequence follows, that minium to from air imo 2 15 * c 

Mr De llond's object glaſſes cannot be exempt from the ſtint. |; glas. computi * 0 
diſperſion of colours: yet a regard to 9 1 crown-glaus. 
teſtimony embarraſſes me extremely, it being as diffi- A EEE. — — 4 — 
cult to queſtion ſuch expreſs authority, as to abandon a A 2 5 4 : oy CI 4800 f _ 
theory which appears to me perfectly well founded, and III PITS f 7 5 : * * 3550 | . 
to embrace an opinion, which is as contrary to all the IV. ; oP ba ” 7 » OR 3259 g f b 
eſtabliſhed laws of nature as it is ſtrange and ſeeming- V. Sfx . | "IG I 125 302 f 3 
Iy abſurd. He even appeals to experiments made in a . | re 


darkened room; in which, he ſays, he is confident that 
Mr Dollend's object-glaſſes would appear to have the 
ſame deſects that others are ſubject to. 


Not doubting, however, but that Mr Dollend, either 
by chance, or otherwiſe, had made ſome, conſiderable 
improvement in the conſtruction of teleſcopes, by the 
combination cf glaſſes, he abandoned his former pro- 
Jet, in which he had recourſe to different mediums, 
and confined his attention to the correction of the er- 


Bur 
ale be was proceeding, as he imagined, upon the 


rers Which arile from the curvature of lenſes. 


By this table it is evident that a greater quantity 
of lead not only occaſions a greater difperſion of the 
rays, but allo conſiderably increaſes the mean refrac- 
tion. The firſt of theſe kinds of glaſs, which contains 
three times as much minium as flint, will appear very 
extraordinary; ſince, hitherto, no tranſparent ſubſtance 
has been known, whoſe refractive power exceeded the 
ratio of two to one, and that the diſperſion cccafioned 
glaſs is almoſt five times as great as that 0 


orown glaſs, which-could not be believed by thoi who 


by this 


enter- 


nn, 


H iſtory. 


' 


. 


entertained any doubt concerning the ſame property in 
flint glaſe, the effet of which is three times as great 
as crown glaſs. One may obſerve, however, in theſe 
kinds of glaſs, ſomething of a proportion between the 
mean refraction and the diſperſion of rays, which may 
enable us to reconcile theſe furpriling efleds with other 
principles already known, 

Here, however, M. Euler announces to us another 


diſcovery of the ſame M. Zeiher, no lets ſurpriſing 


than the former, and which diſconcerted all his ſchemes 
for reconciling the above-mentioned phenomena. As 
the fix kinds of glaſs mentioned in the above table 
were compoſed of nothing but minium and flint, M. 
Zeiher happened to think of mixing alkaline ſalts with 
them, in order to give the glaſs a conſiſtence more 
proper for dioptric uſes; when he was much ſurprited 
to find 'this mixture greatly diminiſhed the mean re- 
fraction, almoſt without making any change in the diſ- 
perſion. After many trials, he at length obtained a 
kind of glaſs greatly ſuperior to the flint-glaſs of Mr 
Dollond, with reſpe&t to the conſtruction of tele- 
ſcopes; ſince it oecaſioned three times as great a di- 
ſperſion of the rays as the common glaſs, at the ſame 
time that the mean refraction was only as 1.61 to 1. 

M. Euler alſo gives particular inſtructions how to 
find both the mean and extreme reſractive power of 
different kinds of glaſs; and particularly adviſes to 
make uſe of priſms with very large refracting angles, 
not leſs than 70%. 

Notwithſtanding it evidently appeared, we may ſay, 
to almoſt all philoſophers, that Mr Dollond had made 
a real diſcovery of ſomething not compreheaded in the 
optical principles of Sir Iſaac Newton, it did not ap- 
pear ſo to Mr Murdoch. Upon this occaſion, he inter- 
poſed in the defence, as he imagined, of Sir Iſaac New- 
ton; maintaining, that Mr Dollond's poſitions, which, 
he ſays, he knows not by what miſhap have been deem- 
ed paradoxes in Sir Iſaac's theory of NN are really 
the neceſſary conſequences of it. He alſo endeavours 
to ſhow that Sir Iſaac might not be miſtaken in his 
account of the experiment above-mentioned. But, ad- 


mitting all that he advances in this part of his defence, 


Newton muſt have made uſe of a prifm with a much 
ſmaller refracting angle than, from his own account 
of his experiments, we have any reaſon to believe tha 
he ever did make uſe of. 
The fa& probably was, that Sir Iſaac deceived him- 
ſelf in this caſe, by attending to what he imagined to 
be the clear conſequence of his other experiments; and 
though the light he ſaw was certainly tinged with co- 
lours, and he mult have ſeen it to be ſo, yet he might 
imagine that this circumſtance aroſe from ſome imper- 
fection in his priſms, or in the diſpoſition of them, 
which he did not think it worth his while to examine. 
It is alſo obſervable, that Sir Iſaac is not ſo particular 
in his deſcription of his priſms, and other parts of his 
apparatus, in his account of this experiment, as he 
generally is in other caſes; and therefore, probably, 
wrote his account of it from his memory only. In 
reality, it is no reflection upon Sir Iſaac Newton, who 
did ſo much, to ſay that he was miſtaken in this par- 
ticular caſe, and that he did not make the diſcovery 
that Mr Dollond did; though it be great praiſe to 
Mr Da llond, and all thoſe perſons who contributed to 
Vor. XIII. 


. 


this diſcovery, that the ventared to call in que{ti- x 
the authority cf ſo great a man. 

Mr Dolload, however, was not the only optician 
who had the merit of making this diſcovery; it hu! 
been made and applied to the fame purpoſe by a pri- 
vate gentleman— Mr Cheſt of Cheſt-hall. He had 
obierved that priſms of flint glaſs gave larger ſpec- 
trams than priſins of water when the mean reſration 
was the ſame in both, i. e. when the deviation of the 
refracted ray from the direction of the incident was 
the ſame. FI: tried priſms of other gla%, and found 
fimilar differences; and he em loyed the diſcovery in 
the ſame manner, and made achromatic experiments 
ſome time before Dollond. "Theſe facts came out in a 
proceſs raiſed at the inſtance of Watkias optician at 
Charing- croſs, as alſo in a publication by Mr Ranfden 
op: ician., There is, however, no evidence that Dl 
lord ſtole the idea from Mr Cheſt, or that they had 
not both claims to the diſcovery. 

Still the beſt refracting teleſcopes, conſtructed on 
the principles of Mr Dolland, are defect ve, on account 
of that colour which, by the aberration of th: rays, 
they give to objects viewed through them, unleſs the 
object glaſs be of ſmall diameter. This deſed men of 
genius and ſcience have laboured to remove, ſome by 
one contrivance and ſome by an»ther. Father Boſo- 
wich, to whom every branch of optics is much indebt. 


1 


ed, has, in his attempts for this purpoſe, diſplayed much Diſcovery 
ingenuity ; but the philoſopher whoſe exertions have of Dr Ro- 


been crowned with moſt ſucceſs, and who has perhaps 


bert Blair 


made the moſt important diſcovery in this branch i” i5pur- 
of ſcience ſince the era of Newton, is Dr Robert Blair F“ 


regius profeſſor of aſtronomy in the college of Edin- 
burgh. By a judicious ſet of experiments ably con- 
ducted, he has proved, that the quality of diſperſing 
the rays in a greater degree than crown glaſs, is no: 
confined to a tew mediums, but is poſſeſſed by a great 
variety of fluids, and by ſome of theſe ia a molt ex- 
traordinary degree. He has ſhown, that although 
the greater refrangibility of the violet rays than of the 
red rays, when light paſſes from any medium whatever 
into a vacuum, may be conſidered as a law of nature; 
yet in the paſſages of * from che medium into ano- 
ther, it depends entirely on the qualities of the me- 
diums which of theſe rays ſhall be the moſt refran- 
gible, or whether there ſhall be any difference in their 
refrangibility. In order to correct the aberration ari- 
ſing from difference of refrangibility among the rays 
of light, he inſtituted a ſet of experiments, in the con- 
ducting of which he detected a very ſingular and im- 
portant quality in the muriatic acid. Ia all the di- 
ſperſive mediums hitherto examined, the green rays, 
which are the mean refrangible in crown glaſs, were 
found among the leſs refrangible ; but in the muriatic 
acid, theſe ſame rays were by him found to make a 
part of the more refrangible. This difcovery led to 
complete ſuccets in cor and Lag great defect of opti- 
cal inſtruments, viz. that diſſipation or aberration of 
the rays which ariſe from their unequal refrangibility, 
and has hitherto rendered it impoſſible to converge all 
of them to one point either by fingle cr oppolite re- 
fractions. A fluid, in which the particles of marine 
acid and metalline particles hold a due proportion, at 
the ſame time that itſeparates the extreme rays of the 
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ſpegrum much more than crown glaſs, reſracts all the 
orders of the rays in the ſame proportion that glaſs 
does: and hence rays of all colours made to diverge 
by the refraction of the glaſs, may either be rendered 
parallel by a ſubſequent refraction made in the confine 
of the glaſs and this fluid; or, by weakening the re- 
ſractive dcnlity of the fluid, the refraction which takes 
place in the confines of it and glaſs may be rendered as 
regular as refle&tion, without the lealt colour whatever. 
The Doctor has a teleſcope, not exceeding 15 inches 
in length, with a compound object glaſs of this kind, 
which equals in all reſpects, if it does not ſurpaſs, the 
beſt of Dollond's 42 inches long. Of this obye glaſs 
2 figure will be found in the third volume. of the Tranſ- 
actions of the Royal Society of Edinburgh; ani to that 
volume we muſt refer our readers for a full and per- 
ſpicucus account of the experiments which led to this 
diſcovery, as well as of the important purpoſes to which 
it may be applied. . 

We ſhall conclude the hiſtory of the diſcoveries con- 
cerning reſraction, with ſome account of the refrac- 
tiors of the atmoſphere. —Tables of this have been 
calculated by Mr Lambert, with a view to correct the 
inaccuracies of geometrical cbſervations of the alti- 
tu des of mountains. The obſervations of Mr Lam- 
bert, however, go upon the ſuppoſition that the refrac- 
ve power of the atmoſphere is invariable: But this 
is by no means the caſe; and therefore his rules muſt 
be conſidered as true for the mean ſtate of the air 
only. 

A moſt remarkable variety in the refractive power 


of the atmoſphere was obſerved by Dr Nettleton, near 


Halifax in Yorkſhire, which demonſtrates how little 
we can depend upon the calculated heights of moun- 
tains, when the obſervations are made with an inſtru- 
ment, and the refraQive power of the air is to be al- 
lowed for. Being deſirous to learn, by obſervation, 
how far the mercury would deſcend in the barometer 
at any given elevation (for which there is the beſt op- 
portunity in that hilly country), he propoſed to take 
the height of ſome of their highelt hills; but when he 
attempted it, he found his obſervation ſo much dif- 
turbed by refraction, that he could come to no cer- 
tainty. Having meaſured one hill of a conſiderable 
height, in a clear day, and obſerved the mercury at the 
bottom and at the top, he found, according to that 
eſtimation, that about 90 feet or more were required 
to make the mercury tall 4zth of an inch; but after- 
wards, repeating the experiment on a cloudy day, 
when the air was rather groſs and hazy, he found the 
ſmall angles ſo much increaſed by refraction as to make 
the hill much higher than before. He afterwards fre- 
quently made obſervations at his own houſe, by point- 
ing a quadrant to the tops of ſome neighbouring hills, 
and obſerved that they would appear Higher in the 
morning before tun rife, and allo late in the evening, 
than at noon in a clear day, by feveral minutes. In 
one caſe the elevations of the fame hill differed more 
than zo minutes. From this he infers, that obſerva- 
tious made on very high hills, efpectally when viewed 
at a diſtance, and under ſmall angles, as they generally 
are, are probably uncertain, and not much to be de- 
pended upon. 

M. Euler conſidered with great accuracy the reſrac- 
tive power of the atmeſphere, as affected by different 


1 Hiſtory, 


degrees of heat and elaſticity ; in which he ſhows, that 
its refractive power, to a conſiderable diſtance ſrom the 
zenith, is ſuthciently near the proportion of the tan 
gent of that diſtance, and that the law of refraction 
follows the direct ratio of the height cf the barometer, 
and the inverſe ratio of the difference marked by the 
thermometer ; but when ſtars are in the horizon, the 
changes are in a ratio ſomewhat greater than this, more 
eſpecially on account of the variation in the heat, 21 

The cauſe of the twinkling of the ſtars is now ge- Mr Mi. 
nerally acknowledged to be the unequal refraction of chef oi. 
light, in conſequence of inequalities and undulations wien con. 
in the atmoſphere. 6 N 

Mr Michell ſuppoſes that the arrival of fewer or + raps.) 
more rays at one time, eſpecially from the ſmaller or 
the more remote fixed ſtars, may make ſuch an une- 
qual impreſſion upon the eye, as may, at leaſt, have 
ſome ſhare in producing this effect; ſince it may be 
ſuppoſed that even a ſingle particle of light is ſufficient 
to make a ſenſible impreſſion upon the organs of ſight ; 
ſo that very few particles arriving at the eye in a ſe- 
cond of time, perhaps no more than three or four, may 
be ſufficient to make an objedt conſtantly viſible. Foc 
though the impreſſion may be conſidered as momenta- 
ry, yet the perception occaſioned by it is of ſome du- 
ration, Hence, he ſays, it is not improbable that the 
number of the particles of light which enter the eye in 
a ſecond of time, even from Sirius himſelf (the light 
of which does not exceed that of the ſmalleſt viſible 
fixed (tar, in a greater proportion than that of about 
1000 to 1), may not exceed 3000 or 4000, and from 
ſtars of the ſecond magnitude they may, therefore, 
probably not exceed 100. Now the apparent increaſe 
and diminntion of the light which we obſerve in the 
twinkling of the ſtars, ſeems to be repeated at not very 
unequal intervals, -perhaps about four or five times in a 
ſecond. He therefore thought it reaſonable to ſup- 
poſe, that the inzqualities which will naturally ariſe 
trom the chance of the rays coming ſometimes a little 
denſer, and ſometimes alittle rarer, in ſo ſmall a num- 
ber of them as mult fall upon the eye in the fourth 
or fifth part of a ſecond, may be ſuſficient to account 
for this appearance. An addition of two or three par- 
ticles of light, or perhaps a ſingle one, upon 20, elpe- 
cially if there ſhould be an equal deficiency ont of the 
next 20, would, he ſuppoſed, be very ſenſible, as he 
thought was probable from the very great difference in 
the appearance of ſtars, the light of which does not 
differ fo much as is commonly imagined. The light of 
the middlemoſt itar in the tail of the Great Bear does 
not, he thinks, exceed the light of the very ſmall {tar 
that is next to it in a greater proportion than that of 
about 16 or 20 to 1; and M. Bouger found, that a 
difference in the light of objects of one part in 65 was 
ſufficiently diſt'nguithable, | 

It will perhaps, he ſays, be objeQed, that the rays 
coming from Sirius are too numerous to admit of a 
ſuſficient inequality ariſing from the common effect ot 
chance ſo frequently as would be neceſſary to produce 
this eſfect, whatever might happen with reſpec to the 
imailer lars; but he oblerves, that, till we know what 
inequality is neceſſary to produce this effect, we can 
only gueſs at it one way or the other. 

Since theſe obſervations were publiſhed, Mr Michell 
has entertained fome ſuſpicion that the uncqual den- 
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ſity of light does not contribute to this effect in ſo 
great a degree us he had imagined, eſpecially in con- 
ſequence of obſerving that even Venus does ſometimes 
twinkle. This be once obſerved her to do remarkably 
when ſhe was about ſix degrees high, though Jupiter, 
which was then about 16 degrees high, and was len- 
ſibly leſs luminous, did not twinkle at all. If, not- 
withſtanding the great number of rays which, no doubt, 
come to the eye from ſuch a ſurface as this planet pre- 
ſents, its appearance be liable to be affected in this 
manner, it muſt be owing to ſuch undulations in the 
atmoſphere, as will probably render the effect of every 
other cauſe altogether inſenſible. The conjecture, 
however,. has ſo much probability in it, that it well de- 
ſerved to be recited. 


clear, the ſtars twinkle moſt manifeltly to the naked 
eye, though not in teleicopes; and ſince he does not 
ſuppoſe that there is any great exhalation, or dancin 

of the vapour at that time, he queitions whether the 


vivacity of the light affecting the eye may not be con- 


cerned in the phenomenon. 

But this philoſopher might very eaſily have ſatisfied 
himſelf with reſpect to this hypotheſis, by looking at 
the ſtars near the zenith, when the light traverſes but 


a ſmall part of the atmoſphere, and therefore might. 


be expected to affect the eye the molt ſenſibly. For 
he would not have perceived them to twinkle near ſo 
much, as they do near the horizon, when much more 
of their light is intercepted by the atmoſphere. 

Some aſtronomers have lately endeavoured to ex- 
plain the twinkling of the fixed flars by the extreme 
minuteneſs of their apparent diameter; ſo that they 
ſuppoſe the ſight of them is intercepted by every mot? 
that floats in the air. But Mr Michell obſerves, that 
no object can hide a ſtar from us that is not large 
enough to exceed the apparent diameter of the ſtar, by 
the diameter of the pupil of the eye: ſo that if a (tar 
was a mathematical point, the interpoling object muſt 
ſtill be equal in ſize to the pupil of the eye: nay, it 
mult be large enough to hide the (tar from both eyes 
at the ſame time. 

Beſides a variat on in the quantity of light, a mo- 
mentary change of colour has likewiſe been obſerved 
in ſome of the fixed ſtars. Mr Melville ſays, that 
when one looks ſtedfaſtly at Sirius, or any bright [tar 
not much elevated above the horizon, its colour ſeems 
not to be conſtantly white, but appears tinctured, at 
every twinkling, with red and blue. This obſervation 
Mr Melville puts among his queries, with reſpect to 
which he could not eutirely ſatisfy himſelf; and he 
obſerves, that the ſeparation of the colours by the re- 
irative power of the atmoſphere is, probably, too 
{mall to be perceived. But the ſuppoſition of Mr Mi- 
chell above-mentioned will pretty well account for this 
circumſtance, though it may be thought inadequate 
to the former caſe. For the red and blae rays being 
much fewer than thoſe of the intermediate colours, 


3. Diſcoverie conte ning the Refledtion of Light. 


However much the ancients might have been wif. 
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taken with regard to the nature of light, we find thit the Lſ-ove- 
they were acquainted with two very important obſer- ties of the 
vations concerning it; viz. that light is propagated 3-:cuts, 


iu right lines, and that the angle of incidence is equal 
to the angle of reflection. Who it was that fir/t made 
theſe important obſervations is not known, But in- 
deed, important as they are, and the ſoundtion of a 
great part of even the preſent ſyſtem of optics, it is 
pothible that, if he were known, he might not bz al- 
lowed to have any ſhue of merit, at leaſt tor the /-rmz; 
of them; the fact is ſo very obvious, and ſo eaſily as 
certained. As to the latter, that the ang'e of incidence 


ur M. Muſchenbroek ſuſpects, that the twinkling of # equal to the angle of refizicn, it was probably firit 
taſchen- the ſtars ariſes from ſome affection of the eye, as well diſcovered by obterving a ray of the jun reflected 
'ock's as the ſtate of the atmoſphere, For he ſays, that in from the ſurface of water, or ſome other polithed 
iniow. Holland, when the weather is froſty, and the ſky very body; or from obſerving the images of objects reflec- 


ted by ſuch ſurfaces. If philoſophers attended to this 
phenomenon at all, they could not but take notice, 
that, if tho ray fell nearly perpendicular upon ſuch 4 
ſurface, it was reflected near the perpendicular; and 
it it tell obliquely, it was reflected obliquely : and if 
they thought of applying any kind of meaſures to theſe 
angles, however coarſe and imperfect, they could not 
but ſee that there was ſufficient reaſon to allert their 
equality. At the ſame time they could not but know 
that the incident and reflected rays were both in the 
ſame plane, 

Ariltotle was ſenſible that it is the reflection of light 
from the atmoſphere which prevents total darkneis 
after the ſua ſets, and in places where he doth not 
ſhine in the diy-time. He was alſo of opinion, that 
rainbows, halos, and mock ſuns, were all occaſioned 
by the reflection of the ſun-beams in different circum- 
ſtances, by which an imperfet image of his body was 
produced, the colour only being exhibited, ani not 
his proper figure, The image, he ſays, is not lingle, 
as in a mirror; for each drop of rain is too ſmall to 


reflect a viſible image, but che conjunction of all the 


images is vitible, 
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Without enquiring any farther into the nature of Euclid's 
light or viſion, the ancient geometr:icians contented treatiſe ot 
themſelves with deducing a ſyſtem of optics from the ties. 


two obſervations mentioned above, viz. the rectilinear 
progreſs of light, and the equality of the angles of 
incidence and refletion. The treatife of optics which 
has been aſcribed to Euclid is employed about deter- 
mining the apparent ſize and figure of objects, from the 
angle under which they appear, or which the extre- 
mities of them ſubtend at the eye, and the apparent 


place of the image of an object reflected from a po- 


liſhed mirror ; which he fixes at the place where the 
refleted ray meets a perpendicular to the mirror drawn 
through the object. But this work is fo imperfect, 
and ſo inaccurately drawn up, that it is not general- 
ly thought to be the production of that great geome- 
trician. 


It appears from a circumſtance in the hiſtory of So- Of 


25 


crates, that the effects of burning-glaſſes had alſo burniog- 


been obſerved by the ancients; and it is probable that Llaſtes of 
the Romans had A method Ol lighting their {acred fre the acts 


and therefore much more liable to inequalities, from 
the common effect of ch: nge, a ſmall excef> or dete t 
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in either of them will mike a very ſenſible difference by means of a concave ſpeculum. It feems indeed to 

in the colour of the ſtars. have been known pretty eurly, that tere is an i- 
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were without it. 
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creaſe of heat in the place where the rays of light meet, 
when they are reflected from a concave mirror. The 
burning power of concave mirrors is taken notice of 
by Euclid in the ſecond book of the treatiſe above- 
mentioned, If we give but a ſmall degree of credit 
to what ſome ancient hiſtorians are ſaid to have writ- 
ten concerning the exploits of Archimedes, we ſhall 
be induced to think that he made great uſe of this 
principle, in conſtructing ſome very powerful burning- 
mirrors; but nothing being ſaid of other perſons ma- 
king uſe of his inventions, the whole account is very 
doubtſul. It is allowed, however, that this eminent 
eometrician did write a treatiſe on the ſubj=& of burn- 
ing. mirrors, though it be not now extant. 

B. Porta ſuppoſes that the burning-mirrors of the 
ancients were of metal, in the form of a ſection of a 
parabola, It follows from the properties of this curve, 
that all the rays which fall upon it, parallel to its axis, 
will meet in the ſame point at the focus. Conſequent- 
ly, if the vertex of the parabola be cut off, as in fig. 1. 
it will make a convenient n In ſome 
drawings of this inſtrument the fruſtum is ſo ſmall, 
as to look like a ring. With an inſtrument of this 
kind, it is thought, that the Romans lighted their ſa · 
cred fire, Some have alſo thought that this was the 
form of the mirror with which Archimides burnt the 
Roman fleet; uſing either a lens, to throw the rays 
parallel,, when they had been brought to a focus; or 
applying a ſmaller parabolic mirror for this purpoſe, as 
is repreſented fig 2. But Dechales ſhows, that it is im- 
poſſible to convey any rays in a direction parallel to 
one another, except thoſe that come from the ſame 
point in the ſun's diſk. 

All this time, however, the nature of reflection was 
very far from being underſtood. Even lord Bacon, 
vho made much greater advances in natural philoſo- 
phy than his cre ee and who pointed out the 
true method of improving it, was fo far deceived with 
regard to the nature of reflection and refraction, that 
ie ſuppoſed it poſſible to ſee the image reflected from 
a looking-glaſs, without ſeeing the glaſs itſelf; and to 
this purpoſe he quotes a ſtory of friar Bacon, who is 
reported to have apparently walked in the air between 
two ſteeples, and which was thought to have been et- 
ſected by reflection from glaſſes while he walked upon 
the ground. 

The whole buſineſs of ſeeing images in the air may 
Le traced up to Vitellio ; and what he ſaid upon the 
ſubje& ſeems to have paſſed from writer to writer, with 
conſiderable additions, tothe time of lord Bacon. What 
Vitellio endeavours to ſhow is, that it is poſſible, by 
means of a cylindrical convex ſpeculum, to ſee the 
images of objects in the air, out of the ſpeculum, when 
the objects themſelves cannot be ſeen, But, if his de- 
icription of the apparatus requiſite for this experiment 
be attended to, it will be ſeen that the eye was to be 
directed towards the ſpeculum, which was placed with- 
in a room, while both the object and the ſpectator 
But though he recommends this ob- 
ſervation to the diligent ſtudy ot his readers, he has 
not deſcribed it in ſuch a manner as is very intelli- 
gible; and, indeed, it is certain, that no ſuch effect 
can be produced by a convex mirror. If he himſelf 
did make any trial with the apparatus that he deſcribes 


N 


5 
for this purpoſe, he muſt have been under ſome decep- 
tien with reſpect to it. 1 

B. Porta ſays, that this effect may be produced by 
a plane mirror only; and that an ingenious perſon may 
ſucceed in it : but his more particular deſcription of a 
method to produce this extraordinary appearance is by 
a plane mirror and a concave one combined. 

Kircher alſo ſpeaks of the poſſibility of exhibiting 
theſe 12 images, and ſuppoſes that they are re- 
flected from the denſe air; and the moſt perfect and 
pleaſing deception depending upon the images in the 
air is one of which this writer gives a particular ac- 
count in his Ars Magna Lucis et Umbre, p. 783. In 
this caſe the image is placed at the bottom of a hollow 
poliſhed cylinder, by which means it appears like a 
real folid ſubſtance, ſuſpended within the mouth of the 
vefſel. In this manner, he ſays, he once exhibited a 
repreſentation of the aſcenſion of Chriſt ; when the 
images were ſo perfect, that the ſpectators could not 
be perſuaded, but by attempting to handle them, that 
they were not real ſubſtances. 

Among other amuſing things that were either in- 
vented or improved by Kircher, was the method of 
throwing the appearance of letters, and other forms of 
things, into a darkened room from without, by means 
of a lens and a plane mirror. 'The figures or letters 
were written upon the face of the mirror, and invert- 
ed; and the focus of the lens was contrived to fall up- 
on the ſcreen or wall that received their images. In 
this manner, he ſays, that with the light of the ſun he 
could throw a plain and diſtinct image 500 feet. 

It was Kepler who firſt diſcovered the true reaſon piſ 


of the apparent places of objects ſeen by reflecting mir. of Kepler, 


rors, as it depends upon the angle which the rays of 
light, iſſuing trom the extreme part of an object, make 
with one another after ſuch reflections. In plane mir- 
rors theſe rays are reflefted with the fame degree of 
inclination to one another that they had before their 
incidence; but he ſhows that this inclination is chan- 
ged in convex and concave mirrors. 


Mr Boyle made ſome curious obſervations concern- Of Mr 
ing the reflecting powers of differently coloured ſub- Boyle. 


ſtances. Many learned men, he ſays, imagined that 
ſnow affects the eyes, not by a borrowed, but by a 
native light; but having placed a quantity of faow in 
a room from which all foreign light was excluded, nei- 
ther he nor any body elfe was able to perceive it. To 
try whether white bodies reflect more light than others, 
he held a ſheet of white paper in a ſun beam admit- 


ted into a darkened room; and obſeryed that it reflect- 


ed much more light than a paper of any other colour, 
a conſiderable part of the room being enlightened by 
it. Farther, to ſhow that white bodies reflect the rays 
outwards, he adds, that common burning-glaſſes will 
not of a long time burn or diſcolour white paper. 
When he was a boy, he ſays, and took great pleaſure 
in making experiments with theſe glaſſes, he was much 
ſurpriſed at this remarkahle circumſtance; and it ſet 
him very early upon gueſling at the nature of white- 
neſs, eſpecially as he obſerved that the image ef the 
ſun was not ſo well defined upon white paper as upon 
black; and as, when he put ink upon the paper, the 
moiſture would be quickly dried up, and the paper, 
which he could not burn before, would preſently ne 
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fire, He alſo found, that, by expoſing his hand to 
the ſun, with a thin black glove upon it, i t would be 
ſuddenly and more confiderably heated, than if he held 
his naked hand to the rays, or put on a glove of thin 
white leather, 

To prove that black is the reverſe of white, with 
reſpe& to its property of reflecting the rays of the ſun, 
he procured a large piece of black marble ; and having 
got it ground into the form of a large ſpherical con- 
cave ſpeculum, he found that the image of the ſun re- 
flected from it was far from offending or dazzling his 
eyes, as it would have done from another ſpeculura ; 
and though this was large, he could not in a long time 
ſet a piece of wood on fire with it; though a far leſs 
ſpeculum, of the fame form, and of a more reflecting 
ſubſtance, would preſently have made it flame. 

To fatisfy himſelf ſtill farther with reſpect to this 
ſubject, he took a broad and large tile; and having 
made one half of its ſurface white and the other black, 
he expoſed it to the ſummer ſun. And having let it lie 
there ſome time, he tound, that while the whited part 
remained cool, the part that was black was grown 
very hot. For his farther ſatisfaction, he ſometimes 
left part of the tile of its native red; and, after expo- 
ſing the whole to the ſun, obſerved that this part grew 
hotter than the white, but was not ſo hot as the black 
part, He alſo obſerves, that rooms hung with black 
are not only darker than they would otherwiſe be, but 
warmer too; and he knew ſeveral perfons, who found 
great inconvenience from rooms hung with black. As 
another proof of his hypotheſis, he informs us, that a 
virtuoſo, of unſuſpected credit, acquainted him, that, 
in a hot climate, he had ſeen eggs well roaſted in a 
ſhort time, by firſt blacking the fhells, and then expo- 
ſiag them to the fun, 

We have already taken notice of the remarkable 
property of lignum nephriticum firſt obſerved by Kir- 
cher, (See GuviLaxDixa.) However, all his obſer- 
vations with regard to it {ell very ſhort of Mr Boyle. 
He deſcribes this lignum nephriticum to be a whitifh 
kind of wood, that was brouzht from Mexico, which 
the natives call coat! or tlapaxatli, and which had been 
thought to tinge water of a green colour only; but 


he fays that he found it to communicate all kinds of 


colours. If, ſays he, an infufion of this wood be put 
into a glaſs globe, and expoſed to a ſtrong light, it 
will be as colourleſs as pure water ; but if it be carried 
into a place a little ſhaded; it will be a moſt beautiful 
green. In a place ſtill more ſhaded, it will incline to 
red; and in a very ſhady place, or in an opaque veſſel, 
it will be green again. 

A cup of this remarkable wood was ſent to Kir- 
eher by the procurator of his ſociety at Mexico, and 
was preſented by him to the emperor as a great cm i- 
oſity. It is called /iznum nephriticum, becauſe the in- 
ſuſion of it was innagined to be of ſervice in diſeaſes 
of the kidneys and bladder, and the natives of the 
2 where it grows do make uſe of it for that pur- 
poſe. a 

Mr Boyle corrected ſeveral of the haſty obſervations 
of Kircher concerning the colours that appear in the 
infuſiod of lignum nephriticum, and he diverſified the 
experiments With it in a very pleaſing manner. He 
birlt diſtinctly noted the two very different colours 
Which this remarkable tincture exhibits by tranſmit- 


colour, and the more remote part blue. 


11 


ted and reflected light. If, ſays he, it be held direct- 
ly between the light and the eye, it will appear tin- 
ged (excepting the very top of it, where a ſky-colour- 
ed circle ſometimes appears) almoſt of a golden colour, 
except the infufion be too ſtrong ; in which caſe it will 
be dark or reddiſh, and requires to be diluted with 
water. But if it be held from the light, ſo that the 
eye be between the light and the phial, it will appear 
of a deep lovely blue colour ; as will alfo the drops, if 
any lie on the outſide of the glaſs. 

When a little of this tincture was poured upon a 
ſheet of white paper, and placed in a window where 
the ſun could ſhine upon it, he obſerved, that if he 
turned his back upon the ſun, the ſhadow of his pen, 
or any ſuch ſlender ſubſtance, projected upon the li- 


* quor, would not be all dark, like other ſhadows ; but 


that part of it would be curiouſly coloured, the edge 
of it next the body being almoſt of a lively golden 
Theſe, and 
other experiments of a ſimilar nature, many of his 
friends, he ſays, beheld with wonder; and he re- 
membered an excellent oculiſt, who accidentally meet- 
ing with a phial full of this liquor, and being unac- 
quainted with this remarkable property of it, ima- 
gined, after he had viewel it a long time, that ſome 
new and ſtrange diſtemper had ſeized his eyes: and 
Mr Boyle himſelf acknowledges, that the oddneſs of 
the phenomenon made him very deſirous to find out 
the cauſe of it; and his inquiries were not altogethzr 
unſucceſsful. 

Obſerving that this tincture, if it were too deep, 
was not tinged in ſo beautiful a manner, and that the 
impregnating virtue of the wood did, by being fre. 
quently infuſed in freſh water, gradually decay, he con- 
jectured that the tincture contained much of the eſſen- 
tial ſalt of the wood; and to try whether the ſubtle 
parts, on which the colour depended, were volatile 
enough to be diſtilled, without diffolving their tex- 
ture, he applied ſome of it to the gentle heat of a 
lamp- furnace; but he found all that came over was 
as limpid and colourleſs as rock water, while that 
which remained behind was of ſo deep a blue, that it 
was only ia a very ſtrong light that it appeared of any 
colour. 

Suſpecting that the tinging particles abounded with 
ſalts, whoſe texture, and the colour thence artſing, 
would probably be altered by acids, he poured mto a 
ſmall quantity of it a very little ſpirit of vinegar, and 
ſound that the blue colour immediately vaniſhed, while 
the golden one remained, on which ever ſide it was 
viewed with reſpect to the light. | 

Upon this he imagined, that as the acid ſalts of the 
vinegar had been able to deprive the liquor of its blue 
colour, a ſulphureous ſalt, which is of a contrary na- 
tare, would deſtroy their effets; and having placed 
himſelt betwixt the window and the phial, and let fall 
into the ſame liquor a few drops of oil ot tartar per de- 
lizuium, be found that it was immediately reſtored to 
its former blue colour, and exhibited all the ſame phe- 
nomena which it had done at the firſt. 

Having ſometimes brought a round long-necke:! 
phial, filled with this tincture, into a darkened room, 
into which a beam of the fun was admitted by a fp 
aperture; and holding the phial ſometimes near the 
ſun-beams, and ſome 
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out of them, changing alſo the poſition of the glaſs, 
and viewing it ſrom ſeveral parts of the room, it exhi- 
bited a much greater variety of colours than it did in 
an enlightened room. Belides the uſual colours, it 
was red in ſome places and green in others, and with- 
in were intermediate colours produced by the different 
degrees and odd mixtures of light and ſhade. | 

It was not only 1a this: tincture of lignum nephriti- 
cum that Mr Boyle obſerved the difference between 
reflected and tranſmitted light. He obſerved it even 
in gold, though no perſon explained the cauſe of theſe 
ellects betore Sir Ilaac Newton. He took a piece of 
l-aſ-gold, and holding it betwixt his eye and the light, 
obſerved that it did not appear of a golden colour, 
but of a greeniſh blue. He alſo obſerved the ſame, 
change of colour by candle light; but the experiment 


did not ſucceed with a leaf of ſilver. ; ; 


Ihe conſtitut on of the atmoſphere and of the ſea, 
we ſhall find, by obſervations made in later periods, to 
be ſimilar to that of this infuſion; for the blue rays, 
and others of a faint colour, do not penetrate ſo tar 
into them as the red, and others of a ſtronger co- 
hour: but what this conſtitution is, Which is common 
to them all, deſerves to be inquired into, For almoit 
all other tinctures, and this of lignum nephriticum 
too, aſter ſome change made in it by Mr Boyle, as 
well as all other ſemi-tranſparent colcured ſubitances, 
as glaſs, appear of the ſame hue in all poſitions of the 
eye. To increaſe or diminith the quantity makes no 
difference, but to make the colour deeper or more 
dilute, 


Mr Borte The firſt diſtint account of the colours exhibited 
account of by thin plates of various ſubſtances, are met with among 
the colours the obſervations of Mr Boyle. To ſhow the-chemilts 
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that colours may be made to appear or vaniſh, where 
there is no acceſſion or change either of the ſulphure- 
ous, the ſaline, or. the mercurial principle of bodies 
he obſerves, that all chemical eſſential oils, as alſo 
good ſpirit of wine, being thaken till they riſe in bub- 
bles, appear oft various colours; which immediately 
vaniſh vw hen the bubbles burſt, ſo that a colourleſs li- 
quor may be immedtately made to exhibit a variety 
of colours, and loſe them in a moment, without any 
change in its effential principles. He then mentions 
the colours that appear in bubbles of ſoap and water, 
and alſo in turpentine. He ſometimes got glaſs 
blown ſo thin as to exhibit ſimilar colours; and ob- 
ſerves, that a feather, of a proper ſhape and ſize, and 
alſo a black rihbon, held at a proper diltance, be- 
tween h's eye and the ſun, thowed a variety of lit- 
tle rainbows, as he calls them, with very vivid colours, 
none cf which were conſtantly to be ſeen in the ſame 
objects, | 
Much more pains were taken with this ſubject, and 


count of A much greater number of obſervations reſpecting it 


eſe ca- 


urs. 


were made, by Dr Hooke. As he loved to give ſur- 
priſe by his diſcoveries, he ptomited, at a meeting of 
the ſociety on the 7th of March 1672, to exhibit, at 
their next mecting, ſomething which had neither re- 
flection nor refraction, and yet was diaphanous. Ac- 
cordingly, at the time appointed, he produced the fa- 
mous colcured bubble of ſoap and water, vt which 
ſuch admirable uſe was aiterwards made by Sir Iſaac 
Newton, but which Dr Hooke and his contemporaries 
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ſeem to have overlooked in Mr Doyle's treatiꝭ on co- 
lours, though it was publithed nine years before, It is 
no wonder that ſo curious an appearance excited the 
attention of that inquiſitive body, and that they ſhou!d 
deſire him to bring an account of it in writing at their 
next meeting. 92 4g 

By the hep of a ſmall glaſs-pipe, there were blown 
ſeveral ſmall babbles, out of a mixture of ſoap and wa- 
ter; where it was obſervable, that, at firlt, they appear- 
ed white and clear; but that, after ſome time, the 
film of water growing thinner, there appeared upon 
it all the colours of the rainbow: Firlt a pale yeHlow; 


then orange, red, purple, blue, green, &c. with the 


ſame ſeries of colours repeated; in which it was far- 
ther obſervable, that the firſt and laſt ſeries were very 
taint, and that the middlemoſt order or ſeries was very 
bright. After theſe colours had paſſed over the chan- 
ges above-mentioned, the film of the bubble began to 
appear white again; and preſently, in ſeveral parts of 
tiuis ſecond white film, there appeared ſeveral holes, 
which by degrees grew very big, ſeveral of them run- 
ning into one another, After reciting other obſer- 
vations, which are not of much conſequence, he ſays 
it is ſtrange, that though both the encompaſſing and 
encompaſſed air have ſurfaces, yet he could not ob- 
ſerve that they afforded either reflection or refruction, 
which all the other parts of the encompaſſed air did. 
This experiment, he ſays, at firſt ſight, may appear 
very trivial, yet, as ts the finding out che nature and 
cauſe of refleQion, refraction, colours, congruity and 
incongruity, and ſeveral other properties of bodi:s, 
he looked upon it as one of the moſt inſtructive, And 
he promited to conſider it more afterwards ; but we do 
not find that ever he did; nor indeed is it to be much tre- 
gretted, as we ſhall ſoon find this buſineſs in better 
hands. . He adds, that that which gives one colour by 
reflection, gives another by trajection; not much un- 
like the tincture of lignum nephriticum. 

Dr Hooke was the firſt to obſerve, if not to de- 
ſcribe, the beautiful colours that appear in thin plates 
of muicovy glaſs. Theſe, he ſays, are very beautiful 
to the naked eye, but much more when they are view- 
ed with a microſcope. With this inſtrument he could 


. perceive that theſe colours were ranged in rings ſur- 


rounding the white ſpecks or flaws in this thin fub- 
ſtance, that the order of the colours was the very fame 
as in the rainbow, and that they were often repeated 
ten times. But the colours, he ſays, were diſpoſed as 
in the outer bow, and not the inner. Some cf them 
alſo were much brighter thau others, and ſume oſtuem 
very much broader. He alſo obſerved, that if there 
was a place where the colours were very broad, and 
conſpicuous to the naked eye, they might be made, by 
preſſing the place with the finger, to change places, 
and move from one part to another. Laſtly, he ob- 
ſerved, that if great care be uſed, this ſubſtance may 
be ſplit into plates of f or of an inch in diameter, 
each of which will appear through a microſcope to be 
uniformly adorned with ſome one vivid colour, and that 
thele plates will be ſound upon examination to be ot 
the ſame thickneſs throughout. 

As a ſa& ſimilar to this, but obſerved previous to 
it, we ſhall here mention that Lord Brereton, at 4 
meeting of the Royal Society in 1666, produced R498 
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pieces of glaſs taken out of a window of a church, both 
on the north and on the ſouth fide of it; obſerving, 
that they were all eaten in by tlie air, but that the 
piece taken from the ſouth ſide had ſome colours like 
thoſe of the rainbow upon it, which the others on the 
north fide had not. This phenomenon has been fre- 
quently obſerved ſince, and in other circumſtances. It 
is not to be doubted, but that in all theſe cafes, the 
glaſs is divided into thin plates, which exhibit colours, 


upon the ſame principle with thoſe which Dr Hooke 


obſerved in the bubble of ſoap and water, and in the 
chin plate of air, which we ſhall find more fully ex- 
plain by Sir Iſaac Newcon. With care the thin 
plates of the glaſs may be ſeparated, and the theory 


7 verified. 1 


An obſervation made by Otto Guericke, well ex- 
plains the reaſon why ſtars are viſible at the bottom 
It is, fays he, becauſe the light that 


which they muſt undergo in the. pit, ſo that they 
can never reach the eye of a ſpectator at the bottom 
of it. 

But of all thoſe who have given their attention to 
this ſubject of the reflection of the light, none ſeems to 
have given ſuch ſatisfaction as M. Bouguer ; and next 
to thoſe of Sir Iſaac Newton, his labours ſeem to have 
been the moſt ſucceſsful, The obje& of his curious 
and elaborate experiments was to meaiure the degrees 
of light, whether emitted, reflected, or refracted, by 
different bodies. 'They were originally occationed by 
an article of M. Mairan's in the memoirs of the French 
academy for 1721, in which the proportion of the 
light of the ſun at the two ſolſtices were ſuppoſed to 
be known ; and his laudable attempt to verify what 
had been before taken tor granted, ſuggeſted a variety 
of new experiments, and opened to him and to the 
world a new field of optical knowledge. His firſt pro- 
duction upon this ſubject was a treatiſe intitled E/ai 
POttique, which was received with general approba- 
tion. Afterwards, giving more attention to this ſub- 
ject, he formed an idea of a much larger work, to which 
many more experiments were necetlary: but he was 
prevented, by a varicty of interruptions, from executing 
his deſign ſo ſoon as he had propoſed; and he had 
hardly completed it at the time of his death, in 1758 
ſo that we are obliged to his friend, M. de la Caille for 
the care of the publication. At length, however, it 
was printed at Paris in 1760, under the title of Trait è 
d' Optique. 

At the entrance upon tliis treatiſe, we are induced 
to form the moſt pleaſing expectations from our au- 
thor's experiments, by his account of the varizty, the 
ſingular accuracy, and circumſpꝭection, with which he 
made them; whereby he mult, to all appearance, have 
guarded againſt every avenue to error, and particular- 
ly againſt thoſe objections to which the few attempts” 
that had been made, of a ſimilar nature, before him 
had been bable. In order to compare different de- 
grees of light, he always contrived to place the bodies 
rom which it proceeded, or other bodies illuminated 
by them, in ſuch a manner as that he could view them 
diſtinctly at the ſame time; and he either varied the 
diſtances of thele bodies, or moditicd their light in ſome 
(ther way, till ke could perccive no difference between 
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them. Then, conſidering their different dilances 01 
the other circumſtances by which their light was at- 
fected, he calculate i the proportion which they would 
have borne to each other at the fame diltance, or in 
the ſame circumſtances. 

To aſcertain the quantity of light loſt by reflection, 
he placed the mirror, or reflecting ſurface, B, on which 
the experiment was to be made, truly upright; an! 
having taken two tablets, of preciſely the lame co— 
lour, or of an equal degree of whiteneſs, he placed 
them exactly parallel to one another at E and D, and 
threw light upon them by means of a lamp or candle, 
P, placed in a right line between them. He then 
placed himſelf ſo, that with his eye at A he could 
ſee the tablet E, and the image of the tablet D, re- 
flected from the mirror B, at the ſame time; making 
them, as it were, to touch one another. He then 
moved the candle along the line ED, fo as to throw 
more or leſs light upon either ot thera, till he could 
perceive no difference in the ſtrength of the light that 
came to his eye from them. Alter this, he had no- 
thing more to do than to meaſure the diſtances EP 
and DP; for the ſquares cf thoſe diltances expreſſed 
the degree in which the reflection of the mirror di- 
minithed the quantity of light. It is evident, that 
it the mirror reflected all the rays it received, the 
candle P muſt have heen placed at C, at an equal diſ- 
tance trom each of the tablets, in order to make them 
appear equally illuminated; but becauſe much of the 
light is loſt in reflection, they can oaly be made to 
appear equally bright by placing the candle nearer the 
tablet D, which is ſeen by reflection only. 

To find how much light is loſt by oblique reflec- 
tion, he took two equally polithed plates, D and E, 
and cauſed them to be enlightened by the candle P; 
and while one of them, D. was ſeen at A, by reflection 
from B, placed in a poſition oblique to the eye, the 
other, E, was ſo placed, as to appear contiguous to it; 
and removing the plate E, till the light which it re- 
flected was no ſtronger than that which came from the 
image D, ſeen by reflection at B, he eltimated the 
quantity of light that was I: by this oblique refl-c- 
tion, by the ſquares of the diſtances of the two Sbjects 
from the candle. 

It need ſcarcely be added, that in theſe experi- 
ments all foreiga light was excluded, that his eye was 
ſhaded, and that every other precaution was obſerved 
in order to make his concluſions unqueſtionable. 

In order to aſcertain the quantity of light loſt by 
reflection with the greateſt exactneſs, M. Bouguer in- 
troduced two beams ot light into a darkened room, as 
by the apertures P and Q; which he had fo contrived, 
that he could place them H gher or lower, and. enlarge 
or contract them at pieaſure; and the reflecting ſur- 
face (as that of a fluid contained ina veſſel) was pla- 
ced horizontally at O, trum whence the light coming 
through the hole P, was reflected to R, upon the 
ſcre:n GH, where it was compared with another 
beam of light that fell upon 8, through the hole Q; 
which he made io much leſs than P, as that the ſpaces 
S and R were equally illuminated ; and by the pro- 
portion that the apzrtures P and Q bor2 to each 
other, he calculated what quantity of light was loft 
by the reflection at O. 

It was neceitary, he obſerves, that the two beams of 


. light 
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light PO and Qs (which he uſually made 7 or 8 feet 
long) thould be exactly parallel, that they might come 
from two points of the ſky equally elevated above the 
horizon, and having preriſely the ſame intenſity of 
light. It was alſo neceffiry that the hole Q ſhould be 


a little higher than P, in order that the two images 
thovild be at the ſame beight and near one another. 
It is no leſs neceſſary, he ſays, that the ſcreen GH be 

exactly vertical, in order that the diret and reflected 


beams may fall upon it with the ſame incl nation; 


tince, otherwiſe, though the two lights were perfect- 
ly equal, they wauld not illuminate the ſcreen equal - 


ly. This diſpoſition he ſays, ſerves to anſwer an- 
other important condition in, theſe experiments; for 
the direct ray QS mult be of the ſame length with the 
ſum of the incident and reflected rays, PO and OR, 
in order that the quantity of light introduced into the 


room may be ſenfibly proportional to the ſizes of the 
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We thall now proceed to recite the reſult cf the ex · 
periments which he made to meaſure the quantity of 


light that is loſt by reſſection in a great variety of cir- 
cumſtances; but, we thall introduce them by the reci- 
tal of ſome which were made previous to them on the 
diminution of light by reflection, and the tranſmiſſion 
of it to conliderable diſtances through the air, by M. 
Buffon, at the time that he was conſtruding his ma- 
chine to burn at great diſtances, mentioned under the 
article BuxwminG-Glaſe. | | | 
Receiving the light of the ſan in a dark place, and 
comparing it with the ſame light of the ſun reflected 
by a mirror, he found that at ſmall diſtances, as four 
or five feet, about one half was loſt by reflection; as 


he judged by throwing two reflected beams upon the 


© including the diſtance from the book to the looking- 


_ 


ſame place, and comparing them with a beam of direct 
light; for then the intenſity of them both ſeemed to be 
the ſame. 


Having received, the light at greater diſtances, as at. 


100, 2Co, and zoo feet,.he could hardly perceive that 
it Joſt any of its intenſity by being tranſmitted through 
ſuch a ſpace of air. | ee Bo 

He afterwards made the ſame experiments with 
candles, in the following manner: He placed himſelf 
oppoſite to a looking-glaſs, with a book in his hand, 
in a room perfectly dark; and having one candle 
lighted in the next room, at the diſtance of about 40 
feet, he had it brought nearer to him by degrees, 
till he was jult able to diſtinguith the letters of the 
book, which was then 24 feet from the candle. He 
then received the light of the candle, reflected by the 
looking-glaſs, upon his book, carefully excluding all 
the light chat was reflected from any thing elſe; and 
he found that the diſtance of the book trom the candle, 


laſs (which was only half a-foot) was in all 15 feet. 
He repeated the experiment ſeveral times, and always 
with nearly the ſame reſult ; and therefore concluded, 
that the quantity of direct light is to that of reflected 
as 576 to 225; ſo that the ihr of five candles re- 
flected from a plane mirror is about equal to that ot 
two candles. 5 
From theſe experiments it appeared, that more light 
was loſt by reflection of the candles than vt the ſun, 
which M. Buffon thought was owing to this circum- 
ſtance, that, the light doing trom the candle diverges, 
1 3 


A 


; 1000, which fell upon itz at the ſame time that a me- 
tallic mirror, which he tried in the ſame circumſtancec, 


has a perſect poliſh, and abſorbs no light, it reflects 


them, or whether the roughneſs or eminences which 
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and therefore falls more obliquely upon the mirror than 
he gin of the ſun, the rays of which are nearly pa- 
rallel. = 

Theſe experiments and obſervations of M. Buffon 
are curious; though it will be ſen thay they fall far 
ſhort of thoſe of M. Bouguer, both in exteut'and ac- 
curacy,, We will begin with thoſe which he mate t) 
aicertain the diiference in the quantity of light reflect- 
ed by glaſs and poliſhed metal. We 1 
._ Uling a ſmooth piece of glaſs one line in thickneſs, r. 
he found, that when it was placed at an angle of 15 
degrees with the incident rays, it reflected 628 parts C 


iſloy 


the reflews 
on > gun 


reflected only 561 of them. At a leſs angle of inci. df f. 
dence. much more light was reflected; ſo that at an ed nen. 
angle of three degrees the glaſs reflected 700 parts, and 
the metal ſomething leſs, as in the former caſe. 
_ Trying the reflection of bodies that were not po- 
liſhed, he found that a piece of white plaſter, placed 
at an angle of 75" with the incident rays, reflected 
ight that as received from a candle 
nine inches from it. White paper, in the ſame circun:. 
ſtances, reflected in the fame proportion; but at the 
diſtance of three inches, they both reflected 150 parts 
of 10co that were incident. +> 
Proceeding to make farther obſervatior.s on the ſub- 
ject of reflected light, he premiſes the two follow. 
ing theorems, which he demonſtrates geometrically. 
1. When the luminous body is at an infinite diſtance, 
and its light isxeceived by a globe, the ſurface of which 


the light equally in all directions, provided it be re 
ceived at a conſiderable diſtance. He only excepts 
the place where the ſhadow of the globe falls; but this, 
he ſays, is no more than a fingle point, with reſpect to 
OE Er of the ſphericalſurtace which receives its 
ght. | 

2. The quantity of light reffected in one certain di- 
rection will always be exactly the ſame, whether it 
be reflected by a very great number of ſmall poliſhed 
hemiſpheres, by a leſs number of larger hemiſpheres, 
or by a ſingle hemiſphere, provided they occupy the 
ſame baſe, or cover the ſame ground-plan. 

The uſe he propoſes to make of theſe theorems is te 
aſſiſt him in diſtinguiſhing whether the light reflected 
from bodies be owing to the extinction of it within 


cover them have not the ſame effect with the ſmall po- 
liſhed hemiſpheres abovementioned. 

He begins with obſerving, that, of the light reflect- 
ed from Mercury, + at leaſt is loſt, and that probably 
no ſubſtances reflect more than this. The rays were 
received at an angle of 1145 degrees of incidence, that 
is meaſured from the ſurface of the reflecting body, and 
not from the perpendicular, which, he ſays, is what we 
are from this place to underſtand whenever he mentions 
the angle of incidence. 36 

The moſt ſtriking obſervaticns which he made wit! Great 
reſpe to this ſubſect, are thoſe which relate to the _—_ 
very great difference in the quantity of light reflected ll 
at ditterent angles of incidence. In general, he ſays, f 100 
that reflection is ſtronger at ſmall angles of incidence, ca 
and weaker at large ches. The difference is exceſſive in = 
when the rays ſtrike the ſurface of Wenger: ſub- I 

| ances, 
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ſtances with different degrees of obliquity ; but it is 
almoſt as great in ſome opaque ſubſtances, and it was 


always more or leſs ſo in every thing that he tried. 
He d the greateſt inequality in black marble, in 
which he was aſtoniſhed to find, that, with an angle of 
g? 35 of incidence, though not perfectly polilbed, yet 

ected almoſt as well as quickſilver. Of 1000 rays 
which it received, it returned 600; but when the angle 
of incidence was 14 degrees, it reflected only 156; 
when it was zo, it reflected 51; and when it was 80, 
it reflected only 23. 

Similar experiments made with metallic mirrors al- 
ways gave the differences much Jeſs conſiderable. The 

ateſt,was hardly ever an eighth or a ninth part of 
but they were always in the ſame way. 

The great difference between the quantity of light 
reflected from the ſurface of water, at different angles 
of incidence, is truly ſurpriſing ; but our author ob- 
ſerves, that this difference was greater when the ſmall- 
eſt inclinations were compared with thoſe which were 
near to a right angle. He ſometimes ſuſpected, that, 
at very ſmall angles of incidence, the reflection from 
water was even greater than from quickfilver. All 
things conſidered, he thought it was not quite ſo great, 
though it was very difficult to determine the preciſe 
difference between them. In very {mall angles, he ſays, 
that water reflects nearly + of the direct light. 

There is no perſon, he ſays, but has ſometimes felt 
the force of this ſtrong reflection from water, when he 
has been walking in ſtill weather on the brink of a lake 
oppoſite to the Fin. In this caſe, the reflected light is 
+, , or ſometimes a greater proportion of the light 
that comes directly from the ſun, which is an addition 
to the direct rays of the ſun that cannot fail to be 
very ſenſible. The direct light of the ſun diminiſhes 
gradually as it approaches the horizon, while the 
reflected light at the ſame time grows ſtronger : ſo 
that there is a certain elevation of the ſun, in which 
the united force of the direct and reflected light will 
be the greateſt poſſible, and this he ſays is 12 or 13 
degrees. 

On the other hand, the light reflected from water 
at great angles of incidence is extremely ſmall. Our 
author was aſſured, that, when the light was perpendi- 
cular, it reflected no more than the 37th part that 
quickſilyer does in the ſame circumſtances; fer it did 
not appꝛar, from all his obſervatious, thut water re- 
flects more than the Goth, or rather the 55th, part of 
perpendicular light. When the angle of incidence 
was 50 degrees, the light reflected from the ſurface 
of water was about the 32d part of that which mer- 


cury reflected; and as the reflection from water in- 


creaſes with the diminution of the angle of incidence, 
it was twice as ſtrong in proportion at 39 degrees; 
for it was then the 16th part of the quantity that mer- 
cury reflected. 

In order to procure a common ſtandard by which 
to meaſure the proportion of light refleted from va- 
rious fluid-ſubſtances, he pitched upon water as the moſt 
commodious; and partly by obſervation, and partly by 
calculation, which he always found to agree with his 
obſervations, he drew up the following table of the 
quantity of light reflected from the ſurface cf water, 
at different angles with the ſurface, 

Vor. XIII. | 


Angles df 


incidence. 


C 8. 
Rays fe- | Angles of 


flected of mcidence 
looo. | 


Rays re- 
flected of 
1000, 


2 721 | 
692 


4 
1 


. 
2 


4. 
o 


. 
o 


In the ſame manner, he drew up the followiag 
table of the quantity of light reflected from the look- 
ing-glaſs not quickſilvered. 


Rays re- 
Angles of flected of 
iacidence. 


1000. 


Rays re- 
flected of 
loco. 


Angles of 


incidence. 


584 
543 
474 
412 
356 
299 
222 


157 


Pouring a quantity of water into a veſſel containing 
quick ſilver, it is evident that there will be two images 
of any objects ſeen by reflection from them, one at 
the ſurface of the water, and the other at that of the 
quickſilver. In the largeſt angles of incidence, the 
image at the ſurface of the water will diſappear, which 
will happen when it is about a 6oth or an Soth part 
leſs luminous than the image at the ſurſace of the 
quickſilver. Depreſſing the eye, the image on the wa- 
ter will grow ſtronger, and that on the quickſilver 
weaker in proportion ; till at laſt, the latter will be 
incomparably weaker than the former, and at an angle 
of about 10 degrees they will be equally luminous. 
According to the table, B, of the incident rays are 
reflected Has the water at this angle of 10 degrees. 
At the ſurface of the mercury they were reduced to 
500 and of theſe, part being reflected back upon it 
from the under ſurface of the water, only 333 remain- 
ed to make the image trom the mercury. 

It has been obſerved by ſeveral perſons, particularly 
by Mr Edwards, (fee Phil. Tranſ. vol. 53. p. 229.) 
that there is a remarkable ſtrong reflection into rater, 
with reſpect to rays iſſuing from the water; and per- 
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by the air, 


ſons under water have ſeen images of things in the 


air in a manner peculiarly diſtinct and beautiſul: 
but this fact had not been obſerved with a ſufficient 
degree of attention, till it came into M. Bouguer's 
way to do it, and he acknowledges it to be very re- 
markable. In this caſe, he ſays, that from the ſmalleſt 
angles of incidence, to a certain number ot degrees, 
the greateſt part of the rays are reflected, perhups in 
as great a proportion as at the ſurface of metallic mir- 
rors, or of quickſilver, 1 the other part, which 

i does. 
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does not eſcape into the nir, is extinguiſhed or ab- 
ſorbed z ſo that the ſurface of the tranſparent body ap- 
pears opaque on the inſide. If the angle of incidence 
be. increaſed only a few degrees, the ſtrong reflection 
ceaſes altogether, a great number of rays eſcape into 
the air, and very fe w are abſorbed or extinguiſhed.” In 
proportion as the angle of incidence is farther mcreaſed, 
the quantity of the light reflected becomes leſs and leſs; 
and when it is near go degrees, almoſt all the rays 
eſcape out of the cran{parent body, its furface loſing 
almoit all its power of refſection, and becoming almott 
as tranſparent as it is in other caſes, or when the light 
falls upon it from without. 

This property belonging to the ſurfaces of tranſpa- 
rent bodies, of abſorbing or extinguiſhing the rays of 
light, is truly remarkable, and. as . is reaſon to be- 
lieve, had not been noticed by any perſon beſore M. 
Bouguer. It had been conjectured by Sir Iſaac New- 
ton, that rays of light become extinct only by, impin- 
ging upon the ſolid parts of bodies; but theſe obſer- 
vations of M Bouguer ſhow that the fact is quite other- 
wiſe ; and that this effect is to be attributed, not to the 
ſolid parts of bodies, which are certainly more nume- 
rous in a long tra& of water than juſt in the paſſage 
out of water into air, but to ſome power lodged at the 
ſurface of bodies only, and therefore probably the 


{ame with that which reflects, refracts, and inflects the 


light. . | 

One cf the abovementioned obſervations, viz. all 
the light being reflected at certain angles of incidence 
from air into denſer ſubſtances, had frequently been 
made, eſpecially in glaſs priſms; ſo that Newton 
made ule of one of them, inſtead of a refleting mirror, 
in the conſtruction of his teleſcope. If a beam of light 
fall upon the air from within theſe priſms, at an angle 
of 1c, 20, or zo degrees, the effect will be nearly the 
ſame as at the ſurtace of quickſilver, a fourth or a 
third of the rays being extinguiſhed, and ; or 3ths re- 
fleted. This property retains its full force as far as 
an incidence of 49% 49“ (ſuppoſing the proportion of 
the fines of refraction to be 31 and 20 for the mean 
refrangible rays) ; but if the angle of incidence be in- 
creaſed but one degree, the quantity of light reflect- 
ed inwards decreaſes ſuddenly, and a great part of the 
rays eſcape out of the glaſs, ſo that the ſurface be- 
comes ſuddenly tranſparent. | 


All tranſparent bodies have the ſame property, with 


this difference, that the angle of incidence at which the 
ſtrong reflection ceaſes, and at which the light which 
is not reflected is extinguiſhed, is greater in ſome than 
in others. In water this angle is about 41 32“; and 
in every medium it depends ſo much on the invariable 
proportion of the ſine of the angle of refraction to the 
fine of the angle of incidence, that this law alone is 
ſufficient to determine all the phenomena of this new 
circumſtance, at leaſt as to this accidental opacity of 
the ſurtace. 

When our author proceeded to meaſure the quan- 
tity of light reflected by theſe internal ſurfaces at great 
angles of incidence, he found many difficulties, eſpe- 
cially on account of the many alterations which the 
light underwent before it came to his eye: but at 
length, uſing a plate of cryſtal, he found, that, at an 
angle of 75 degrees, this internal reflection diminiſh- 
ed the light 27 or 28 times; and as the external re- 


La OP "(0 | 
flection at the ſame angle diminiſhed the light only 26 
times, it follows that the internal reflection is a little 
ſtronger than the other. . | 
| Repeating theſe experiments with the ſame and dif. 
ferent pieces of cryſtal, he ſometimes found the two re- 
flections to be equally ſtrong; but, in general, the in- 
ternal was the ſtronger. Alſo; the image reflected in- 
ternally was always a little redder than an ob;e& which 
was ſeen directly through the plate of cryſtal. - 


light, occaſioned by the reflection of opaque bodies 
obliquely ſituated, he compared it with the appear- 
ances of fimilar ſubſtances which reflected the light 
perpendicularly. Uſing pieces of ſilver made very 
white, he found, that, when one of them was placed at 
an angle of 75 degrees with reſpect to the light, it re- 
fleted only 640 parts out of 1000. He then varied 
the angle, and alſo uſed white plaſter and fine Dutch 
paper, and drew up the following table of the propor- 
tion of the light reflected from each of thoſe ſubſtances 
at certain angles. | R 


QuaxTity of Lian reflected from 


Angles off g: Dutch 

incidence. Silver. Plaſter, Paper: 
90 1000 1000 1000 
75 802 762 971 
60 640 640 ⁰⁶743 
45 4355 [529 507 
30 | 319 | 352 332 
15 209 194 203 


Suppoſing the aſperities of opaque bodies to conſiſt 
of very ſmall planes, it appears from theſe obſerva- 
tions, that there are fewer of them in thoſe bodies which 
reflect the light at ſmall angles of incidence than at 
greater; and our author ſays, that the caſe was nearly 
the ſame with reſpect to all the opaque bodies that he 
tried. None oſ them had their roughneſs equivalent 
to ſmall hemiſpheres, which would have diſperſed the 
light equally in all directions; and, from the data in 
the N table, he deduces mathematically the 
number of the little planes that compoſe thoſe ſur- 
faces, and that are inclined to the general ſurface at 
che angles abovementioned, ſuppoſing that the whole 
ſurface contains 1000 of them that are parallel to it- 
ſelf, ſo as to refle& the light perpendicularly, when 
the luminous body is fituated at right angles with re- 
ſpe& to it. His concluſions reduced to a table, cor- 
reſponding to the preceding, are as follow : 


I nclinations of The diſtribution of the ſmall 
the ſmallſur-|| planes that conſtitute the 
faces withre-| afperities of the opaque ſur- 
ſpect to the face in the 

large one. 1 

| Silver, Plaſter. | Paper. 
0 1000 1000 100 
15 I 4". +786 937 
30 554 554 $45. 
45. 333 374 358 
60 161 176 166 
75 $3 30 1 8 
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Theſe variations in the number of little planes, or 
ſurfaces, he expreſſes in the form of a curve; and 
afterwards he ſhows, geometrically, what would be 
the effect if the bodies were enlightened in one direc- 
tion, and viewed in another; upon which ſubject he 
has ſeveral curious theorems and problems: as, the 
poſition of the eye being given, to find the angle at 
which the luminous body muſt be placed, in order to 
its reflecting the moſt light; or, the ſituation of the 


for the eye, in order to ſee it the moſt enlightened, 
&c. But it would carry us too far into geometry to 
ax follow him through all theſe diſquiſitions. 00 
Obſerva- Since the planets, as this accurate obſerver takes 
/ tions con- notice, are more luminous at their edges than at their 
ccrning the centres, he concludes, from the abovementioned prin- 
planets, &c. ciples, that the bodies which form them are conſtituted 
in a manner different from ours; particularly that their 
opaque ſurfaces conſiſt of ſmall planes, more of which 
are inclined to the general ſurface than they are in 
terreſtrial ſubſtances; and that there are in them an 
infinity of points, which have exactly the ſame ſplen- 
dour. | 

Our philoſopher and geometrician next proceeds to 
aſcertain the quantity of ſurface occupied by the ſmall 
planes of each particular inclination, trom conſidering 
the quantity of light reflected by each, allowing thoſe 
that have a greater inclination. to the common ſurface 
to take up proportionably leſs ſpace than thoſe which 
are prarallel to it. And comparing the quantity of 
light that would be reſſected by ſmall planes thus diſ- 
poſed, with the quantity of light that was actually 
reflected by the three ſubſtaaces abovementioned, he 
found, that plaſter, notwitſtanding its extreme white- 
neſs, abſorbs much light; for that, of 1000 rays that 
fall upon it, of which 166 or 167 ought to be re- 
flected at an angle of 77 degrees, only 67 are in fact 
returned; ſo that 100 out of 167 were extinguilh:d, 

that is, about three fiſths. 
With reſpe& to the planets, our author concludes, 
that of 300,000 rays which the moon receives, 17 2,000 


42 are abſorbed, or perhaps 204,100. 
oi the fur= Having conſidered the ſurfaces of bodies as conſiſt- 
B of planes only, he thus explains himſelf. —Each 


ſmall furface, ſeparately taken, is extremely irregular, 
and ſome of them are realy concave, and others con- 
vex; but, in reducing them to a middle ſtate, they are 
to be conſidered as planes. Nevertheleſs he conſiders 

em as planes only with reſpect to the reception of 
the rays; for as they are almoſt all curves, and as, be- 
ſides this, many of thoſe whoſe ſituation is different 
from others contribute to the ſame effect, the rays al- 
ways iſſue from an actual or imaginary focus, and 
atter reflection always diverge from another. 

If it be aſked, what becomes of thoſe rays that are 
reflected from one aſperity to another? he ſhows that 
very few of the rays can be in thoſe circumſtances; 
ſince they maſt fall upon planes which have more than 
45 degrees of obliquity to the ſurface, of which there 
are very few in natural bodies. Theſe rays muſt alſo 
lall at the bottom of thoſe planes, and muſt meet with 
other planes ſimilarly ſituated to receive them; and 


opaque bodies, it may be concluded that very few of 
the rays are thus reflected upon the body itſelf; and 


luminous body being given, to find a proper ſituation 


confidering the great irregularity of the ſurfaces of 
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that the little that is ſo reflected is probably loſt to the 
ſpectators, being extinguiſhed in the body, 1 

We are obliged to Mr Melville for ſome ingenious Mr Mel- 
obſervations on the manner in which bodies are heated ville's oh- 
by light. He obſerves, that, as each coloriſic particle 1 
of an opaqe body muſt. be ſomewhat moved by the ny. _ 
re· action of the particles of light, when it is reflected which bo- 
backwards and forwards between the ſame particles, dics are 
it is manifeſt that they muſt likewiſe be agitated with heated by 
a vibratory motion, and the time of a vibration will Vs" 
be equal to that which light takes up in moving from 
one particle of a body to another adjoining, This 
diſtance, in the moſt ſolid opaque bodies, cannot be 
ſuppoſed greater than th ot an inch, which ſpace 
a particle of light deſcribes in the r 5p. fl pp tl 
of a ſecond. With ſo rapid a motion, therefore, may 
the internal parts of bodies be agitaded by the influ- 
ence of light, as to perform 125,000,000,000,000 vi- 
brations, or more, in a ſecond of time. 

The arrival of diſſerent particles of light at the ſur. 
face of the ſame coloriſie particle, in the fame or dif. 
f:rent rays, may diſturb the regularity of its vibrations, 
but will evidently increaſe their frequency, or raiſe 
ſtill ſmaller vibrations among the parts which com- 
pole thoſe particles; by which means the inteſtine 
motion will become more ſubtle, and more thoroughly 
diffuſed, If the quantity ef light admitted into the 
body be increaſed, the vibrations of the particles muſt 
likewiſe increaſe in magnitude and velocity, till at 
laſt they may be ſo violent, as to make all the com- 
ponent particles dath one another to pieces by their 
mutual colliſion ; in which caſe, the colour and texture 
of the body muſt be deſtroyed. | 

Since there is no reflection of light but at the ſur- 
face of a medium, the ſame perſon obſerves, that the 
greateſt quantity of rays, though crowded into the 
{malleit ſpace, will not of themſelves produce any heat, 
From hence it follows, taat the portioa of air which 
lies in the focus of che moſt potent ſpeculum, is not 
at all affected by the patlage of light through it, but 
continues ot the ſame temperature with the ambient air; 
though any opaque body, or even any tran parent body 
denſer than air, when put in the ſame place, would be 
intenſely heated in an inſtant. 

This conſequence, evidently flowing from the plaineſt 
and moſt certain principles, not ſeeming to have been 
rightly underitood by many philoſophers, and even 
the ſilence of moſt phyſical writers concerning this 
paradoxical truth making it probable that they were 
unacquainted with it, he thought it worth his while 
to ſay ſomething in explication of it. He obſerves, 
that the eaſieſt way to be ſatisfied of the matter expe- 
rimentally is, to hold a hair, or a piece of down, im - 
mediately above the focus of a lens or ſpeculum, or to 
blow a ſtream of ſmoke from a pipe horizontally over 
it; for if the air in the focus were hotter than the 
ſurrounding fluid, it would continually aſcend upon 
account of its rarefaction, and thereby ſenſibly agitate 
thoſe ſlender bodies. Or a lens may be ſo placed as 
to form its focus within a body of water, or ſome 
other tranſparent ſubſtance, the heat of which may be 
examined from time to time with a thermometer; but 
care muſt be taken, in this experiment, to hold 
the lens as near as poſlible to the tranſparent body, 
leſt the rays, by falling cloſer than ordinary on its 

Ii 2 - ſurface, 
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ſurface, ſhould warm it more than the common ſun- 
beams (n). | 1 6 

To apply theſe obſervations to the explication of 
natural phenomena, he obſerves, that the atmoſphere 


252 


is not much warmed by the paſſage of the ſun's light 


through it, bub chiefly by its contact with the heated 
ſurface of the globe. This, he thought, furniſhed 
one very ſimple and plauſible reaſon why it is coldeſt 
in all climates on the tops cf very high mountains; 
namely, becauſe they are removed to the greateſt di- 
ſtance ſrom the general ſurface of the earth. For it 
is well known, that a fluid heated by its contact with 


a ſolid body, decreaſes in heat in ſome inverſe propor- 


tion to the diſtance from the body. He himſelf found, 
by repeated trials, that the heat of water in deep lakes 
decreaſes regularly from the ſurface downwards, But 
to have this queſtion fully determined, the temperature 
of the air in the valley and on the mountain-top mult 
he obſerved every hour, both night and day, and care» 

{ully compared together. > 
From this doctrine he thinks it reaſonable. to fup- 
poſe, that the heat produced by a given number of 
rays, in an opaque body of a given magnitude, mult 
be greater when che rays are more inclined to one 
another, than when they are leſs ſo ; ſor the direction 
of the vibrations raiſed by the action of the light, 
whether in the colorific particle, or thoſe of an in- 
{cricr order, will more interfere with one another ; 
ſrom whence the inteſtine ſhocks and colliſions muſt 
increaſe, Beſides this, the colorific particles of opaque 
bodies being diſpoſed in various ſituations, perhaps, 
upon the whole, the rays will fall more directly on 
each, the more they are inclined to one another. Is 
not this, ſays he, the reaſon of what has been remarked 
by philoſophers, that the heat of the ſun's light, col- 
lected into a cone, increaſes in approaching the focus 
in a much higher proportion than. according to its 
denfity? That the difference of the angle in which 
the rays fall on any particle of a given magnitude, 
placed at different diſtances from the focus, is but 
ſmall, is no proof that the phenomenon cannot be 
aſcribed to it; ſince we know not in what. high pro- 
porticm one or both the circumſtances now mentioned 
may operate. However, that it proceeds not from 
any unknown action of the rays upon one another, as 
bas been inſinuated, is evident trom this, that each 
particular ray, after pafling through the focus, pre- 
ferves its own colour and its own direction, in the ſame 

44 Manner as if it were alone. 

Abbe Nel. The attempts of the Abbe Nollet to fire inflam- 
let's experi- mable ſubſtances by the power of the ſolar rays cok 
nuts with lected in the foci of burning mirrors, have a near rela- 
burning tion to the preſent ſubject. Conſidering the great 
glailes, ? . , X 
power of burning mirrors and lenſes, eſpecially thoſe 
ef late conſtructicn, it will appear ſurpriſing that this 
c:lebrated experimental philoſopher ſhould not be able 
to fire any liquid ſubſtance, But though he made the 
trial with all the care imaginable on the 19th of Fe- 
bruary 1757, he was not able to do it either with 
ſpirit of-wine, olive-oil, oil of-terpentine, or æther; 


t C 8. 
and. though he could fire iden, yet he could not 
ſucceed with Spaniſh wax, rofm, black pirch,.or ſuct, 
He both threw the focus of theſe mirrors upon the 
ſubſtances themſelves, and alſo upon the fumes that 
roſe from them; but all the effect was, that the li- 
quor boiled, and was: diſperſed in vapour or very {mall 
drops, but would not take fre. When linen, rage, 
and other ſolid ſubſtances, were moiſtened with any 
of theſe inſſammable liquids, they would not take fire 
till the liquid was diſperſed in a copious fume ; ſo that 
rags thus prepared were longer in burning than thoſe 
that were dry. 467-4 | 

M. Beaume, who aſſiſted VI. Nollet in ſome of M. b 
theſe experiments, obſeryed farther, that the fame me's «ry, 
ſubſtances which were ealily fired by the flame of rimncus, 


r bodies, could not be ſet on fire by the contact 
of the hotteſt bodies that did not actually flame. Nei- 


ther æther nor ſpirit- of · wine could be fired with a hot 
coal, or even red-hot iron, unleſs they were of a white 
heat. From theſe experiments our author concludes, 
that, ſuppoſing the eleftric matter to be the ſame 
ching with fire or light, it muſt fire ſpirit- of wine by 
means of ſme other principle. The members of the 
academy Del Cimento had attempted to fire ſeveral ol 
theſe ſubſtances, though. without ſucceſs ; but this was 
ſo early in the hiflory of philoſophy, - that nobody 
ſeems to have concluded, that, becauſe they faiied in 
this attempt, the thing could not be done. However, 
the Abbe informs us, that he read an account of his 
experiments to the Royal Acadamy at Paris ſeveral 
years before he attended to what had been done by the 
Italian Philoſophers, | : p 
By the help of optical principles, and eſpecially by .* 
obſervations on the reflection of light, Mr Melville di. —_— 
covered that bodies which ſeem to touch one another to touch 
are not always in actual contact. It is common one anc: 
(ſays he) to admire the volubility and luſtre of drops ther stete 
of rain that lie on the leaves of colewort, and ſome: 8 
other vegetables ;”” but no philoſopher, as far as he OD 
knew, bad put himſelf to the tronble of explaining 
this curious phenomenon, Upon inſpecting them 
narrowly, he found that the luſtre of the drop is pro- 
duced by a copious reflection of light from the flattened 
part of its ſurface contiguous to the plant. He ob- 
ſerved farther, that, when the drop rolls along a part 
which has been wetted, it immediately loſes all its 
luſtre, the green plant being then ſeen clearly through 
it; whereas, in the other caſe it is hardly to be diſ- 
cerned. | | | 
From theſe two obſervations put together, he con- 
cluded, that the drop does not really touch the plant, 
when it has the mercurial appearance, but is ſuſpended 
in the air at ſome diſtance from it by the force of a 
repulſive power. For there could not be any copious 
reflection of white light from its under-ſurface, unle(s 
there were a real interval between it and the ſurface of 
the plant. 
It that ſurface were perfectly ſmooth, the under- 
ſurface of the drop would be ſo likewiſe, and would 
therefore ſhow an image cf the illuminating body by 
reflection 
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(2) To theſe obſervations objections might be made which it would not perhaps be eaſy to anſwer; but 
we are at ꝑ eſent giving only the hi//ory of optics, 33 2-2 | | 
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refleFion, like a piece of poliſhed ſilver; but as i. i: 
confideraby rough and unequal; the under-fortace be- 
comes rough likewiſe, and ſo, by reflecting the light 
copioully in different directions, atſumes the reſplendent 
white colour of unpolithed ſilver. rn 
It being chus proved by an optical argument, that 
the drop is not really in contact with the plant which 
ſupports it, it may eaſily be conceived whence its 
9 ariſes, and why it leaves no moiſture where 
it rolls. | 
Before we conclude the hiſtory of the obſervations 
concerning the reflection of light, we muſt not omit to 
take notice of two curious mitcellaneeus ones. Button 
Alexander Funk, viſiting ſome filver mines in Sweden, 
obſerved, that, in a clear day, it Was as dark as pitch 
underground in the eye of a pit, at 60 or 70 fathon:s 
deep; whereas, in a cloudy or rainy day, he could 
even ſee to read at 106 fathoms deep. Inquiring ot the 
miners, he was informed that this is always tlie caſe ; 
and, reflecting upon it, he imagined that it aroſe from 
this circumſtance, that when the atmoſphere is full of 
clouds, light is reflected from them into the pit in all 
directions, and that thereby a conſiderable proportion 
of the rays are reflected perpendicularly upon the 
earth; whereas, when the atmoſphere is clear, there 
are no opaque bodies to reſtect the I':ght in this man- 
ner, at leaſt in a ſufficient quantity; and rays from 
the ſun itſelf can never fall perpendicularly in that 
country. The other was that of the ingenious Mr 
Grey, who make; ſuch a figure in the hiſtory of elec- 
tricity. This gentleman took a piecc of ſtiff brown paper, 
and pricking a ſmall hole in it, he held it at a little 
diſtance before him; when, applying a needle to his 
eye, he was ſurpriſed to ſee the point of it inverted. 
The nearer the needle was to the hole, the more it 
was magnified, but the lefs diſtinct; and if it was fo 
held, as that its image was near the edge of the hole, 
its point ſeemed crooked. From theſe appearances 
he concluded, that theſe ſmall holes, or ſomething in 
them, produce the effects of concave ſpeculums; and 
from this circumſtance he took the liberty to call them 
aerial ſpeculums. ] 


94. Diſcoveries concerning the Infleftion of Light. 


Tuis property of light was not diſcovered till about 
the middle of the laſt century. The perſon who firſt 
made the diſcovery was Father Grimaldi; at leaſt he 
ſirſt publiſhed an account of it in his treatiſe De /u- 
mine, colorib'ts, et iride, printed in 1666, Dr Hooke 


0 


. however, laid claim to the ſame diſcovery, though he 
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did not publiſh his obſervations till fix years after 
Grimaldi; having probably never ſeen his perform- 
ance. | 

Dr Hooke having made bis room completely dark, 
admitted into it a beam of the ſun's light by a very 
{mall hole in a braſs plate fixed in the window-fſhutter. 
This beam ſpreading itſelf, formed a cone, the apex 
of which was in the hole, and the baſe was on a paper, 
fo placed as to receive it at ſome diſtance. In this 
image of the ſun, thus painted on the paper, he ob- 
ſerved that the middle was much brighter than the 
edges, and that there was a kind of dark penumbra, 
about it, of about a 16th part of the diameter of the 
cirele; Which penumbra, he ſays, muſt” be aſcribed to 
a property of light, which he promiſed to explain. — 


8 
Having obſerved this, at the diſlance of about two 
inches from the former he let in another cone of light; 
and receiving the bafes of them at ſuch a diitance 
from the holes as that the circles interſected cach other, 
he obſerved that there was not only a penumbra, cr 
darker ring, encompaſſing the lighter circle, but u 
manifeſt dark line, or circle, which appeared even 
where the limb of the one interfered with that of the 
on This appearance is diſtinfly repreſented, 

g. 6. 

Com paring the diameter of this baſe with its di- 
ſtance from the hole, he found it to be by no means 
the fame as it would have been if it had been formed 


by ſtratglit lines drawn from the extremities of the 


fan's dick, but varied with the frze of the holes, an 
the diſtance of the paper. 

Struck with this appearance, he_proceeded to mule 
farther experiments concerning the nature of liglr 
thus tranſmitted. To give a juſt idea of which, he 
held an opaque body BB, fig. 7. ſo as to intercept 
the light that entered at a hole in the window {hitter 
O, and was received on the ſcreen AP. In theſe cir- 
cumttances, he obſerved, ih it the ſhadow of the op:1qu2 
body (which was a round piece of wood, not bright 


or poliſhed) was all over ſomewhat enlightened, but 
Some perſons wha, 


more eſpecially towards the edge. 
were preſent, imagining that this light within the 
ſhadow might be produced by ſome kind of refle&ion 
from the ſide of this opaque body, on accouat of its 
roundneſs; and others ſuppoſing it might proceed 


from ſome reflection from the ſides of the hole in the 
piece of brafs through which the light was admitted 


into the room; to obviate both theſe objections, he 


admitted the light through a hole burnt in a piece of 


paſteboard, and intercepted it with a razor which had 
a very ſharp edge; but (till the appearances were the 
very fame as before 2 ſo that, upon the whole, he eon- 


cluded that they were occaftioned by a new property of 
light, different from any that. had been obſerved by 


preceding writers. f 

He farther diverſified this experiment, by placing 
the razor ſo as to divide the cone of light into two 
parts, the hole in the ſhutter remaining as before, and 
placing the paper fo as that none of the enlightened 


part of the circle fell upon it, but only the ſhadow of 


the razor; and, to his great ſurpriſe, he obſerved what 
he calls a very briſk and viſible radiation ſtriking down 
upon the paper, of the ſame breadth with the diameter 
ot the lucid circle; and this radiation always ſtruck 
perpendicularly from the line of thadow, and, like the 


tail of a comet, extended more than 10 times, and 


probably more than 100 times the breadth of the re- 
maining part of circle: nay, as far as he could 
find, by many trials, the light from the edge ſtruck 
downwards into the ſhadow very near to a quadrant, 
though the greater were the deflections of this new 
light from the direct radiations ot the cone, the more 
faint they were. 

Obſerving this appearance with more attention, he 
found, wherever there was a part of the interpoſed body 
higher than the reſt, that, oppoſite to it, the radiation 
of light into the ſhadow was brighter, as in the figure; 
and wherever there was a notch or gap in it, there 
would be a dark ſtroke in the N ſhadow. 
From all theſe appearancer, he concluded, that they 
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were to be aſcribed to a new property of light, whereby 
it is defleted from [ſtraight lines, contrary to what had 
been before aſſerted by optical writers. | 
It does not appear, Wencke that our philoſopher 
ever proſecuted this experiment to any purpoſe; as 
all that we find of his on the ſubject of light, after 
this time, are ſome crude thoughts which he read at a 
meeting of the Royal Society, on the 18th of March 
1675 ; which, however, as they are only ſhort hints, we 
ſhall copy. * 
They conſiſt of eight articles; and, as he thought, 
contained an account of ſeveral properties of light 
that had not been noticed before. There is a deffee⸗ 


tion of light, differing both from reflection and refrac · 


tion, and ſeeming to depend on the unequal denſity 
of the conſtituent parts of the ray, whereby the light 
is diſperſed ſrom the place of condenſation, and rari- 
fed, or gradually diverged into a quadrant. 2. This 
deflection is made towards the ſuperſicies of the opaque 
body perpendicularly. 3. Thoſe parts cf the diverged 
radiations which are deflected by the greateſt angle 
from the ſtraight or direct radiations are the fainteſt, 
and thoſe that are deflected by the leaſt angles are the 
ſtrongeſt. 4. Rays cutting each other in one common 
foramen do not make the angles at the vertex equal. 
5. Colours may be made without refraction. 6. The 
diameter of the ſun cannot be truly taken with com- 
mon ſights. 7. The ſame rays of light, falling upon 


the ſame point of an object, will turn into all forts of 


Grimaldi's 
diſcoveries. 
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colours, by the various inclinations of the object. 8. Co- 
lours begin to appear when two pulſes of light are 
blended ſo well, and ſo near together, that the ſenſe 
takes them for one. | 
We ſhall now proceed to the diſcoveries of Father 
Grimaldi. Having introduced a ray of light, through 
a very {mall hole, AB, fig. 8. into a darkened e 
obſerved that tlie light was diffuſed in the form of a 
cone, the baſe of Which was CD; and that if any 
opaque body, FE, was placed in this cone of light, 
at a conſiderable diſtance from the hole, and the tha- 
dow was received upon a piece of white paper, the 
boundaries of it were not confined within GH, or 
the penumbra IL, occaſioned by the light proceeding 
irom dillerent parts of the aperture, and of the d 
ot the ſun, but extended to MN; at which he was 
very much ſurpriſed, ſuſpecting, and finding by cal- 
culation, that it was conſiderably broader than it could 
have been made by rays palling in right lines by the 
edges of the object. 
But the moſt remarkable circumſtance in this ap- 
pearance was, that upon the lucid part ef the baſe, 
CM and ND, ſtreaks of coloured liglit were plainly 
diſtinguiihed, each being terminated by blue on the 
ſide next to the ſhadow, and by red on the other; 


and though theſe coloured ſtreaks depended, in ſome 


meaſure, on the ſize of the aperture AB, becauſe 
they could not be made to appear if it was large, yet 
he found that they were not limited cither by it, or by 
the diameter of the ſun's diſk. | 

He farther obſerved, that theſe coloured ſtreaks 
were not all of the ſame breadth, but grew narrower as 
they receded from the ſhadow, and were each of them 
broader the farther the ſhadow was received from the 
opaque body, and allo the more obliquely the paper 


E 
on which they were received was held with reſpect 
Sf He never obſerved more than three of theſe 

reaks 

To give a clearer idea of thoſe coloured ſtreaks, he 
drew the repreſentation of them, exhibited in fig. 9. in 
which NMO repreſents the broadeſt and moſt luminous 
ſtreak, next to the dark ſhadow X. In the ſpace in which 
M is placed there was no diſtinction of colour, but 
the ſpace NN was blue, and the ſpace OO, on the 
other ſide of it, was red. The ſecond ſtreak, QPR, 
way narrower than the former; and of the three parts 
of which it conſiſted, the ſpace P had no particular 
colour, but was a faint blue, and RR a faint red. 
The third ſtreak, TSV, was exactly ſimilar to the 
two others, but narrower than either of them, and the 
colours ſtill fainter. 

Theſe coloured ftreaks he obſerved to lie parallel to 
the ſhadow of the opaque body; but when it was of an 
angular form they did not make the ſame acute 
angles, but were bent into a curve, the outermoſt be- 
ing rounder than thoſe that were next the ſhadow, as 
is repreſented in fig. 10. If it was an inward angle, 
az DCH, the coloured ſtreaks, parallel to each other 
of the two ſides, crofſed without obliterating one an- 
other ; only the colours were thereby rendered either 
more intenſe or mixed. : 

The light that formed theſe coloured ſtreaks, the 
reader will perceive, muſt have been bent from the 
body ; but this attentive obſerver has likewiſe given 
an account of other appearances, which muſt have 
been produced by the light bending towards the body. 
For within the ſhadow itſelf he ſometimes perceived 
coloured ſtreaks, ſimilar to thoſe abovementioned on 
the outſide of the ſhadow. Sometimes he ſaw more 
of them, and ſometimes fewer ; but for this purpoſe a 
very ſtrong light was requiſite, and the opaque body 
was oblige 4 to be long, and of a moderate breadth ; 
which, he ſays, is eaſily found by experience. A 
hair, for inſtance, or a fine needle, did not anſwer fo 
well as a thin and narrow plate ; and the ſtreaks were 
molt diſtinguiſhable when the ſhadow was taken at the 
greateſt diltance+; but then the light grew fainter in 
the ſame proportion. | 

The number of theſe ſtreaks within the ſhadow was 

eater in proportion to the breadth of the plate. 

"hey were at leaſt two, and ſometimes four, if a 
thicker rod were made uſe of. But, with the ſame 
plate or rod, more or fewer ſtreaks appeared, in pro- 
portion to the diſtance at which the thadow was re- 
ceived; but they were broader when they were few, 
and narrower when there were more of them; and 
they were all much mere diſtinct when the paper was 
held obliquely. 

Theſe coloured ſtreaks within the ſhadow, like thoſe 
on the outſide of it, were bent in an arch, round the 
acute angles of the ſhadow, as they are repreſented in 
fig 11. At this angle alſo, as at D, other ſhorter 
lucid ſtreaks were viſible, bent in the form of a plume, 
as they are drawn betwixt D and C, each bending 
round and meeting again in D. Theſe angular ſtreaks 
appeared, though the plate or rod was not wholly im- 
merſed in the beam of light, but the angle of it only; 
and there were more or fewer in number in propor- 


tion to the breadth of the rod or plate. If the plate 
| or 
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or rod was very thin, the coloured ſtreaks vrithin the 
ſhadow might be ſeen to bend round from the oppo- 
fite ſides, and meet one another, as at B, A only 
repreſents a ſection of the figure, and not a proper 
termination of the ſhadow, and the ſtreaks within 
each fide: of it. The coloured ſtreaks without the 
ſhadow, he alſo obſerves, bend round it in the ſame 
manner. 

Our author acknowledges, that he omits ſeveral ob- 
ſervations of leſs conſequence, which cannot but occur 
to any perſon who ſhall! make the experiment; and he 
ſays, that he was not able to give a perfectly clear 
idea of what he has attempted. to deſcribe, nor does he 
think it in the power of words to do it. 

In order to obtain the more ſatisfatory proof that 
rays of light do not always procced in ſtraight lines, 
but really bend, in paſſing by the edges of bodies, 
he diverſified the firſt of the abovementioned experi- 
ments in the following manner. He admitted a beam 
of light by a very {mall aperture, into a darkened 
room, as before; and, at a great diſtance from it, he 
fixed a plate EF, fig. 12. with a ſmall aperture, GH, 


CCL, hich admitted only a part of the beam of light, and 
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found, that when the light tranimitted through this 
plate was received at ſome diſtance upon a white 
paper, the baſe IK was confiderably larger than it 
could poſſibly have been made by rays iſſuing in 
right lines through the two apertures, as the other 
ſtraight lines drawn cloſe to their edges plainly de- 
monſtrate. | 

- That thoſe who chooſe to repeat theſe experiments 
may not be diſappointed in their expectations from 
them, our author gives the following more particular 
inſtructions. The ſun's light mult be very intenſe, and 
the apertures through which it is tranſmitted very 
narrow, particularly the firſt, CD, and the white 
paper, IK, on which it is received, mult be at a con- 
liderable diſtance from the hole GH; otherwiſe it 
will not much exceed NO, which would be the breadth 
of the beam of light proceeding in ſtraight lines. He 
generally made S aperture CD ,#, or 117 part of 
an ancient Roman foot, and the ſecond aperture, 
GH, ., or ,; and the diſtances DG and GN 
were, at leaſt, 12 ſuch feet. The obſervation was 
made in the ſummer-time, when the atmoſphere was 
ſree from all vapours, and about mid-day. 

F. Grimaldi alſo made the ſame experiment that 
has been recited ftom Dr Hooke, in which two beams 
of light, entering a. darkened- room by two imall 
apertures near to one another, projected cones of light, 
which, at a certain diſtance, in part coincided ; and 
he particularly obſerved that the dark boundaries of 
each of them were vilible within the lucid. ground of 
the other. 

To theſe diſcoveries of Grimaldi, we ſhall ſubjoin 


hy De- an additional obſervation of Dechales; who took 


notice, that it ſmall ſcratches be made in any piece of 
poliſhed metal, and it be expoſed to the beams of the 


ſun in a darkened room, it will refle& the rays. 


ſtreaked with colours in the direction of the ſcratches; 
as will appear if the reflected light be received upon 
a piece of white. paper, That theſe colours are not 
produced by refraction, he ſays, is manifeſt ; for that, 
if the ſcratches be made upon glaſs, the effect will 


be the ſame; and in this. caſe, it the light had been 


+, 


dn 


refracted at the ſurface of the glaſs, it would have 
been tranſmitted through it, From theſe, and many 
other obſervations, he concludes that colour does not 
depend upon the refradꝗ ion of light only, nor upon a 
variety of other circumſtances, which he particularly 
enumerates, and the effects of which he diſcuſſes, but 
upon the intenſity of the light only, 

We ſhall here give an account of a phenomenon 
of viſion obſerved by M. De 11 Hire, becauſe the 
ſubject of this ſection, viz. the inflettion light, ſeems 
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to ſupply the true ſolution of it, though the au- 


thor himſelf thought otherwiſe. It is obſervable, he 
ſays, that when we look at a candle, or any luminous 
body, with our eyes nearly ſhut, rays of light are ex- 
tended from it, in ſeveral directions, to a conliderable 
diſtance, like the tails of comets. This appearance 
exerciſed the ſagacity of Deſcartes and Rohault, as 
well as of our author; but all three ſeem to have been. 
miſtaken with reſpe& to it. Deſcartes aſcribed this 
effect to certain wrinkles in the ſurface of the humours 
of the eye. Rohault ſays, that when the eye-lids are 
nearly cloſed, the edges of them act like convex len- 
ſes. But our author ſays, that the moiſture on the ſur- 
lace of the eye, adhering partly to the eye itſelf, and 
partly to the edge of the eye-lid, makes a concave 
mirror, and fo diſperſes the rays at their entrance in- 
to the eye. But the true reaſon ſeems to be, that the 
light paſſing among the eye-laſhes, in this ſituation of 
the eye, is inflected by its near approach to them, and 
therefore enters the eye in a great variety of direc- 
tions. The two former of theſe opinions are particu» 
larly ſtated and objected to by our author. 


5 
The experiments of Father Grimaldi and Dr Hooke Sir Iſ.ac 


2: 


were not only repeated with the greateſt care by Sir Newton's 
Iſaac Newton, but carried much farther than they had dci 


thought of. So little uſe had been made of Grimal- 
di's obſervations, that all philoſophers before Newton 
had aſcribed the broad ſhadows, and even the fringes 
of light which he deſcribed, to the ordinary refraction 


of the air; but we ſhall ſee them placed in a very dif- 


ferent point of view by our author. 
He made in a piece of lead a ſmall hole with a pin, 


the breadth of which was the 42nd part of an inch. 


Through this hole he let into his darkened chamber a 


beam of the ſun's light; and found, that the ſhadows of 
hairs, and other ſlender ſubſtances placed in it, were 
conſiderably broader than they would have been if the 
rays of light had paſſed by thoſe bodies in right lines. 
He therefore concluded, that they mutt have paſſed as 
they are repreſented in fig. :. in which X repreſents 
a ſection of the hair, and AD, BE, &c. rays of light 
paſſing by at different diſtances, and then falling upon 
the wall GQ. Since, when the paper which receives 
the rays is at a great diſtance from the hair, the ſh1- 
dow is broad, it mult follow, as he oblzrves, that the 
hair acts upon the rays of light at ſome conſiderable 
diſtance from it, the action being ſtrongeſt on thoſe 
rays. which are at the leaſt diſtance, and growing weak- 
er and weaker. on thoſe which are farther off, as is 
repreſented in this figure; and from hence it comes to 


paſs that the ſhadow of the hair is much broader in 


proportion to the diſtance of the paper from the hair 
when it is nearer than when it is at a great diſtance. 
He found, that it was not material whether the hair 


Plate 


Cecil. 


was ſurrounded with air, or with any other. pellucid 
| {ub.. 
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ſubſtance; for he wetted a poliſhed plate of glaſs, and 
laid the hair in the water upon the glaſs, and then 


laying another poliſhed plate of glaſs upon it, ſo that 


the water might fill up the ſpace between the glaſſes, 
and holding them in the beam of light, he found 
the ſha o at the ſame diſtances was as big as be- 
ſore. Allo the ſhadows of ſcratches made in poliſh- 
ed plat:s of glaſs, and the veins in the glaſs, caſt the 
like broad ſhadows : ſo that this breadth of ſhadow 
muſt proceed ſrom ſome other cauſe than the refrac- 
tion of the air. 

The ſhadows of a!l bodies, metals, ſtones, glaſs, 
wood, horn, ice, &c. in this light were bordered with 
three parallel fringes, or bands of coloured light, of 
which that which was contiguous to the ſhadow was 


the broadeſt and moſt luminous, while that which was 
the molt remote was the narroweſt, and ſo faint as not 
eaſily to be viſible. It was difficult to diſtinguilh theſe 


colours, unleſs when the light fell very obliquely upon 
a ſmooth paper, or ſome other ſmooth white body, fo 
as to make them appear much broader than they 
would otherwiſe have done; but in theſe circumſtan- 
ces the colours were plainly viſible, and in the folow- 
ing order, The firſt or innermoſt tringe was violet, 
and deep blue next the ſhadow, light blue, green, 
and yellow in the middle, and red without. The ſe- 
cond fringe was a'moſt contiguous to the ſirſt, and 
the third to the ſecond; and both were blue within, 
and yellow and red without; but their colours were 
very faint, eſpecially the ſe of the third. The colours, 
therefore, pri ceeded in the following order from the 
ſnadow; violet, indigo, pale blue, green, yellow, red; 
blue, yellow, red; pale blue, pale yellow, and red. The 
ſhadows made by ſcratches and bubbles in poliſhed 
1 lates of glaſs were bordered with the like tringes of 
coloured light. 

He alſo obſerves, that by looking on the ſun through 
a feather, or black ribbon, held cloſe to the eye, ſeve- 
ral rainbows will appear, the ſhadows which tne fibres 
or threads caſt on the retina being bordered with the 
like fringes of colours. 

Menſuring theſe frivges and their intervals with the 
greateſt accuracy, he found the former to be in the pro- 
greſſion cf the numbers 1, / 4, A, and their inter- 
vals to be in the ſame progreſſion with them, that is, the 
teinges and their mierva's together io be in continual 
pr. greſſion of the numbers 1, , Y, V, , 
or thereabouts. And theſe proportions held the jame 
very near at all diſtances trom the hair, the dark in- 
tervals of the ſriages being as broad in proportion to 
the brezdrh of the fringes at their firit appearance as 
afterwards, at great diſtances from the hair, though act 
1o dark and dininct. 

In the next cbſer vation of our author, we ind a ve. 
ry remarkab'e and curious appearance, which we thonld 
hardly have expected from che circumitances, though 
it is pretty f{imilar to one that was noticed by Dr 
Ho: ke. The ſun ivining into his darkened chamber, 
through a hole + of an inch broad, he placed, at the 
diſtance of two or three feet from the hole, a ſheet of 
paitcboard, black on both ſides; and in the middle of 
it Lc had made a hole about 4 of an inch ſquare, for 
the light to paſs through; and behind the hole he faſ- 
tened to the paſteboard the blade of a ſharp knife, to 
utercept ſome part of th: light which paſſed through 
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the knife were parallel to one another, and perpendi- 
cular to the rays; and when they were fo placed that 
none of the light fell on the paſteboard, but-all of it 
paſſed through the hole to the knife, and there part 
of it fell upon the blade of the knife, and part of it 
paſſed by its edge, he let that part cf the light which 
paſſed by fall on a white paper, 2 or 3 feet beyond the 
knife, and there ſaw two ſtreams of faint light ſhoot 


out both ways from the beam of light into the ſha- 


dow, like the tails of comets. But becanſe the ſun's 
direct light, by its brightneſs upon the paper, obſcu- 
red theſe faint ſtreams, ſo that he could ſcarce ſee 
them, he made a little hole in the midſt of the paper 
for that light to paſs through and fall on a black cloth 


behind it; and then he ſaw the two ſtreams plainly. 


They were like one another, and pretty nearly equal 
in length, breadth, and quantity of light. Their light, 
at that end which was next to the ſun's direct light, 
was pretty ſtrong for the ſpace of about 4 of an inch, 


or 4 of an inch, and decreaſed gradually till it became 
inſenſible. 


The whole length of either of theſe ſtreams, mea- 


ſured upon the paper, at the diſtance of 3 feet from 
the knife, was about 6 or 8 inches; fo that it ſubtend- 
ed an angle at the edge of the knife, of about 10 or 
12, or at molt 14, degrees. Yet ſometimes he thought 
he ſaw it ſhoot 3 or 4 degrees farther; but with a light 
ſo very faint, that he could hardly perceive it. 'This 


light he ſuſpected might, in part at leaſt, ariſe from 


ſome other cauſe than the two ſtreams. For, placing 
his eye in that hght, beyond the end of that ſtream 
which was behind the knife, and looking towards the 
knife, he could ſee a line of light upon its edge; and 
that not only when his eye was in the line of the ſtreams, 
bat alſo when it was out of that line, either towards 
the point of the knife, or towards the handle. This 
line of light appeared contiguous to the edge of the 
knife, and was narrower than the light of the inner- 
molt fringe, and narroweſt when his eye was fartheſt 
from the direct light; and therefore ſeemed to pa!s 
between the light of that fringe and the edge of the 
knife: and that which paſſed neareſt the edge ſeemed 
to be molt bent, though not all of it. 

He then placed another knie by the former, ſo that 
their edges might be parallel, and look towards one 
another, and that the beam of light might fall upon 
both the knives, and ſome part of it paſs between their 
edges. In this ſituation he obſerved, that when the 
diſtance of their edges was about the 400th part of an 
inch, the ſtream divided in the middle, and leſt a ſha- 
dow between the two parts. This ſhadow was ſo black 
and dark, that all the light which paſſed between the 
knives ſeemed to be bent and turned aſide to the one 
hand or the other; and as the knives ſtill approach- 
ed one another, the ſhadow grew broader and the 
ſtreams thorter next to it, till, upon the contact of the 
knives, all light vaniſhed., 

From this experiment our author concludes, that the 
light which is leaſt bent, and which goes to the inward 
ends of the ftreams, paſſes by the edges of the knives 
at the greateſt diſtance ; and this diltance, when the 
{ſhadow began to appear between the ſtreams, was 
about the Scoth part ef an inch; and the light which 
paſſed by the edges of the knives at diſtances {till 1 

an 
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. 
and leſs, was more and more faint, and went to thoſe 


parts of the ſtreams which were farther from the di- 
rect light; becaufe, when the knives approached 


one another till they touched, thoſe parts of the 
ſtreams vanilhed laſt which were fartheſt from the di- 
rect light. 

In the experiment of one knife only, the coloured 
fringes did not appearz but, on account of the 
breadth of the hole in the win dow, became ſo broad 
as to run into one another, and, by joining, to make 
one continual light in the beginning of the ſtreams, 
but in the laſt experiment, as the knives approached 
one another, a little before the madow appeared be- 


tween the two {treams, the fringes began to appear on 


the inner ends of the ſtreams, on either {ide of the di- 
rect light: three on one fide, made by the edge of one 
knife, and three on the other fide, made by the edge 
of the other kniſe. They were the molt diſtinct when 
the knives were placed at the greateſt diſtance from the 
hole in the window, and became ſtill more diltin& by 
making the hole leſs ; ſo that he could ſometimes {ee 
a faint trace of a fourth fringe beyond the three above- 
mentioned : and as the knives approached one another, 
the fringes grew more diſtinct and larger, till they 
vaniſhed ; the outermoſt vanithing firtt, and the inner- 
moſt laſt. After they were all vanithed, and the line 
of light which was in the middle between them was 
grown very broad, extending itielf on boch ſides into 
the ſtreams of light deſcribed before, the abovemen- 
tioned thadow began to appear in the middle of this 
line, and to divide it along the middle into two lines 
of light, and increaſed till all the light vaniſhed. This 
enlargement of the fringes was ſo great, that the 
rays which went to the innermoſt fringe ſeemed to 
be bent about 20 times more when the fring2 was 
ready to vanith, than when one of the knives was taken 
away. 

N both theſe experiments eompared together, 
our author concluded, that the light of the firit fringe 
paſſed by the edge of the knife at a diſtance greater 
than the 800th part of an inch ; that the light of the 
ſecond fringe paſſed by the edge of the knife, at a 
greater diſtance than the light of the firſt fringe, 
and that of the third at a greater diſtance than that 
of the ſecond ; and that the light of which the ſtreams 
abovementioned conſiſted, paſſed by the edges of 
the knives at leſs diſtances than that of any ot the 
{ringes. 

He then got the edges of two knives ground truly 
ſtraight, and pricking their points into a board, fo 
that their edges might look towards one another, and 


meeting near their points, contain a rectilinear angle, 


he faſtened their handles together, to make the angle 
invariable. The diſtance ot the edges of the knives 
from one another, at the diltance of 4 inches from the 
angular point, where the edyes of the knives met, was 
the 8th part of an inch; ſo that the angle contained 
by their edges was about 1® 54'. The knives being 
thus fixed together, he placed them in a beam of the 
ſun's light let into hi- darkened chamber, through a 
hole the 42d part of an inch wide, at the diſtance 
of 10 or 13 feet {rom the hole; and he let the light 
which paſſed between their edges fall very obliquely 
on a ſmooth white ruler, at the diltanc of + inch, 
or an inch, from the knives; and there he ſaw the 
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fringes made by the two edges of the knives run along 


the edges of the ſhadows of the knives, in linzs pa- 


rallel to thoſe edges, without growing ſenſi ly broa l- 
er, till they met in angles equal to the angle contain- 
ed by the edges of the knives; and where they met 
and joined, they ended, without crofling one anther. 
But if the ruler was held at a much greater diſtance 
from the knives, the fiinges, where they were farther 
trom the place of their meeting, were a little narrower, 
and they hecame ſomething broader as they approach- 
ed nearer to ode another, and after they met they 
croſſed one another, and then became much broader 
than before. 

From theſe obſervations he concluded, that the di- 
ſtances at which the light compoſing the f. inges paſſed 
by the knives were not increaſed or altered by the ap- 
proach of the knives, but that th: angles in which the 
rays were there bent were much increaſed by that ap- 
proach ; and that the knife which was neareſt to any 
ray determined which way the ray ſhould be bent, but 
that the other kniſe increaſed the bending. 

When the rays fell very obliquely upon the ruler, at 
the diſtance of a third part of an inch from the knives, 
the dark line between the firſt and ſecond fringe of the 
ſhadow of one knife, and the dark line between the 
firſt and ſecond fringe of the ſhadow of the other knife, 
met one another, at the diſtance of the fitth part of 
an inch from the end of the light which pailed be- 
tween the knives, where their edges met one another; 
ſo that the diltance of the edges of the knives, at the 
meeting of the dark lines, was the 160th part of an 
inch; and one half ot that light paſſed by the edge of 
one knife, at a diſtance not greater than the 320th 
part of an inch, and, falling upon the paper, made the 
fringes of the ſhadow of that knife; while the other 
half paſſed by the edge of the other knife, at a di- 
{tance not greater than the 320th part of an inch, and, 
falling upon the paper, made the fringes of the ſhadow 
of the other knife. But if the paper was held at a di- 
ſtance from the knives greater than the third part of 
an inch, the dark lines abovementioned met at a 
greater diſtance than the fitth part of an inch from the 
end of the light which palled between the knives, at 
the meeting of their edges; fo that the light which 
fell upon the paper where thote dark lines met paſſed 
between the knives, where ther edges were farther di- 
Rant than the 160th part of an inch. For at another 
time, when the two knives were 8 feet and 5 inches 
from the little hole in the window, the light which fell 
upon the paper where the abovementioned dark lines 
met paſſed between the knives, Where the diſtance be- 
tween their edges was, as in the following table, at the 
diſtances from the paper there noted. 


| | Diſtances between the 
Diſtances of the paper from | edges of the knives in 
the knives in inches. milleſimal parts ot an 
inch. 

1 4 0,012 

3 + 0,020 

S * 0,034 

32 | 0,057 

96 o, 08 

131 0,087 
From theſe obſervations he concluded, that the 
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light which makes the fringes upon the paper is not 
the ſame light at all diſtances of the paper from the 
knives ; but that, when the paper is held near the 
knives, the fringes are made by light which paſſes by 
the edges of the knives at a leſs diſtance, and is more 
bent than when the paper is held at a greater diſtance 
trom the knives. 

When the fringes of the ſhadows of the knives fell 
perpendicularly upon the paper, at a great diſtance 
from the knives, they were in the form of hyperbolas, 
their dimenſions being as follows. Let CA, CB, re- 
preſent lines drawn upon the paper, parallel to the 
edges of the knives ; and between which all the light 
would fall if it ſuffered no inflection. DE is a right 
line drawn through C, mal ing the angles ACD, 
BCE, equal to one another, and terminating all the 
light which falls upon the paper, ſrom the point where 
the edges of the knives meet. Then ei, It, and 

{ v, will be three hyperbolical lines, repreſenting the 
1 of the ſhadow of one of the knives, the dark 
line between the firſt and ſecond fringes of that ſha- 
dow, and the dark line between the ſecond and third 
fringes of the ſame ſhadow. Alſo xip, 51g, and air, 
will be three other hyperbolical lines, repreſenting the 
boundaries of the ſhadow of the other knite, the dark 
line between the Frit and ſecond fringes of that ſha- 
dow, and the dark line between the ſecond and third 


fringes of the ſame ſhadow. Theſe three hyperbolas 


are ſimilar, and equal to the former three, and croſs 
them in the points z, , and /; ſo that the ſhadows of 
the knives are terminated, and diſtinguiſhed from the 
firſt luminous _— by the lines e and xip, till the 


meeting and croſſing of the fringes; and then thoſe . 


lines croſs the fringes in the form of dark lines termi- 
nating the firſt luminous fringes on the inſide, and di- 
itinguiſhing them from another light, which begins to 
appear at z, and illuminates all the triangular ſpace iy 
DE-s, comprehended by theſe dark lines and the right 
line DE. Of theſe hyperbolas one aſymptote is the 
line DE, and the other aſymptotes are parallel to the 
lines CA and CB. 

The ſun ſhining into his darkened room through 
the ſmall hole mentioned above, he placed at the hole 
a priſm to refract the light, and to form on the op- 
poſite wall the coloured image of the ſun ; and he found, 
that the ſhadows of all bodies held in the coloured 
light hetween the priſm and the wall, were bordered 
with fringes of the colour of that light in which they 
were held; and comparing the fringes made in the ſe- 
vera] coloured lights, he tound, that thoſe made in the 
red light were the largeſt, thoſe made in tae violet 


were the leaſt, and thoſe made in the green were of a 


middle bigneſs. For the fringes with which the ſha- 
dow of a man's hair were bordered, being meaſured 
croſs the ſhadow, at the diſtance of ſix inches from 
the hair, the diſtance between the middle and molt lu- 
minous part of the firſt or innermoſt fringe on one ſide 
of the ſhadow, and that of the like fringe on the other 
ſide of the ſhadow, was, in the full red light 3 of 


an inch; and in the full violet 2g. The like di- 
{tance between the middle and molt luminous parts of 
the ſecond fringes, on either fide of the ſhadow, was 
in the full red light r, and the violet / of an inch; 


and theſe diſtances of the fringes held the ſame prc- 
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11 Hiſtory, 
portion at all diſtances from the hair, without any 
ſenſible variation. 

From theſe obſervations it was evident, that the rays 
which made the fringes in the red light, paſſed by the 
hair at a greater diſtance than theſe which made the 
like fringes in the violet; ſo that the hair, in cauſin 
theſe fringes, acted alike upon the red light or leaſt 
reſrangible rays at a greater diſtance, and upon the 
violet or moſt refrangible rays at a leſs diſtance ; and 
thereby occaſioned tringes of different ſizes, without 
any change in the colour of any ſort of light. 

It may therefore be concluded, that when the hair 
in the firſt obſervation was held in the white beam of 
the ſun's light, and caſt a ſhadow which was bordered 
with three tringes of coloured light, thoſe colours aroſe 
not from any new modifications impreſſed upon the 
rays of light by the hair, but only from the various 
inflections whereby the ſeveral forts of rays were ſepa- 
rated from one another, which before ſeparation, by the 
mixture of all their colours, compoſed the white beam 
of the ſun's light; but, when ſeparated, compoſed lights 
of the ſeveral colours which they are originally ditpo- 
ſed to exhibit, | 

The perſon whoſe name we find firſt upon the liſt Mains 
of thoſe who purſued any experiments fimilar to thoſe diſcovcria 
of Newton on inflected light is M. Miraldi ; whoſe ob- 
ſervations chiefly reſpect the inflection of light towards 
other bodies, whereby their ſhadows are partially illu- 
minated; and many of the circumſtances which he no- 
ticed relating to it are well worthy of our attention, as 
the reader will be convinced from the following account 
of them. 

He expoſed in the light of the ſun a cylinder of 55 
wood three feet long, and 6+ lines in diameter; when ments con- 
its ſhadow, being received upon a paper held cloſe to cerning the 
it, was everywhere equally black and well defined, fa ene * 
and continued to be ſo to the diſtance of 23 inches 1 8 88 
from it. At a greater diſtance the ſhadow appeared 
to be of two different denſities; for the two extremi- 
ties of the thadow, in the direction of the length of the 
cylinder, were terminated by two dark ſtrokes, a little 
more than a line in breadth. Within theſe dark lines 
there was a faint light, equally diſperſed through the 
ſhadow, which formed an uniform penumbra, much 
lighter than the dark ſtrokes at the extremity, or than 
the thadow received near the cylinder. This appear- 
ance is repreſented in Plate CCCLIIL fig. 3. 

As the cylinder was removed to a greater diſtance 
from the paper, the two black lines continued to be 
nearly ot the ſame breadth, and the ſame degree of 
obſcurity ; but the penumbra in the middle grew light- 
er, and its breadth diminiſhed, ſo that the two dark 
lines at the extremity of the ſhadow approached one 
another, till, at the diſtance of 60 inches, they coinci- 
ded, and the penumbra in the middle entirely vaniſhed. 
At a ſtill greater diſtance a faint penumbra was viſible: 
but it was ill defined, and grew broader as the cylin- 
der was removed farther off, but was ſenſible at a very 
great diſtance, 

Beſides the black and dak ſhadow, which the cy- 
linder formed near the opaque body, a narrow and 
faint penumbra was ſeen on the outlide of the dark 
ſhadow. And on the outſide of this there was a tract 
more ſtrongly illuminated than the reſt of the mo 
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Hiſtory. 
| The breadth of the external penumbra increaſed with 
the diſtance of the ſhadow from the cylinder, and the 
breadth of the tract of light on the outſide of it was 
alſo enlarged ; but its ſplendor diminithed with the diſ- 
nce. 

3 He repeated theſe experiments with three other cy- 
linders of different dimenſions ; and from them all he 
inferred, that every opaque cylindrical body, expoſed 
to the light of the ſun, makes a ſhadow which 1s black 
and dark to the diſtance of 35 to 45 diameters of the 
cylinder which forms it; and that, at a greater diſtance, 
the middle part begins to be illuminated in the manner 
deſcribed above. 

In explaining theſe appearances, our author ſuppoſes 
that the light which diluted the middle part of the ſna- 
dow was occaſioned by the inflection of the rays, which, 
bending inwards on their near approach to the body, 
did at a certain diſtance enlighten all the ſhadow, ex- 
cept the edges, which was left undiſturbed. At the 
ſame time other rays were deflected from the body, 
and formed a ſtrong light on the outſide of the ſha- 
dow, and which might at the ſame time contribute to 
dilute the-onter ſhadow, though he ſuppoſed that pe- 
numbra to be occaſioned principally by that part ot the 
paper not being enlightened, except by a part of the 

un' difk only, according to the known principles of 
Optics. | 
"The ſame experiments he made with globes of ſeve- 
g ral diameters; but, he found, that, whereas the ſhadows 
of the cylinders did not diſappear but at the diſtance 
of 41 of their diamcters, thoſe of the globes were not 
viſible beyond 15 of their diameters ; which he thought 
was owing to the light being inflected on every ſide of 
a globe, and conſequently in ſuch a quantity as to 
diſperſe the ſhadows ſooner than in the caſe of the cy- 
linders. 

In all theſe caſes, the penumbra occaſioned by the ĩn- 
flected light began to be vilible at a leſs diſtance from 
the body in the ſtronger light of the ſun than in a 
weaker, on account of the greater quantity of rays in- 
fleted in thoſe circumitances. : 

Hin. Conſidering the analogy between theſe experiments 
concerning and the phenomena of an eclipſe of the moon, immer- 
tiz von, ſed in the thadow of the earth, he imagined, that part 
of the light by which ſhe is then vilble is inflected 
light, and not that which is retracted by the atmoſ- 
phere ; though this may be ſo copious as to efface ſe- 
veral of the abovementioned appearances, occalioned 
by inflected light only. But this gentleman ſhould 
have conſidered, that as no light is inflected but what 
paſſes exceedingly near to any body, perhaps ſo near 
as the diſtance of .*, part of an inch, this cauſe mult 
. be altogether inadequate to the effect. 

Being ſenſible that the abovementioned phenomena 
of the thadows were cauſed by infected light, he was 
induced to give more particular attention to this re- 
markable property; and, in order to it, to repeat the 
experiments of Grimaldi and Sir Iſade Newton in a 
darkened room. In doing this, he preſently obſerved, 
that, beſides the enlarged ſhadow of a hair, a fine 
needle, &c, the bright gleam of light that bordered 
it, and the three coloured rings next to this eulightened 

| Part, when the ſhadow was at a conſiderable diſtance 
trom the hair, the dark central ſhadow was divided in 
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the middle by a mixture of light; and that it was 
not of the ſame denſity, except when it was very near 
the hair. 

This new appearance will be ſeen to be exactly 
ſimilar to what our philoſopher had obſerved with rel- 
pet to the ſhadows in the open day-light abovemen.- 
tionee ; but the following obſervations, which he made 
with ſome variation of his apparatus, are much m: re 
curious and ſtriking, though they ariſe from the ſame 
cauſe. 

Having placed a briſtle, which is thicker than a com- 
mon hair, in the rays of the ſun, admitted into a dari 
chamber by a ſmall hole, at the diſtance of nine feet 
from the hole, it made a ſhadow, which, being receiv- 
ed at five or ſix feet from the object, he obſerved to 
conſiſt of ſeveral ſtreaks of light and ſhade, The middle 
part was a faint ſhadow, or rather a kind of penumbra, 
bordered by a darker ſhadow, and after that by a nar- 
rower penumbra ; next to which was a light ſtreak 
broader than the dark part, and next to the freak of 
light, the red, violet, and blue colours were ſeen as in 
the ſhadow of the hair. 

In the ſame manner he placed, in the ſame rays of 
the ſun, ſeveral needles of different ſizes ; but the ap- 
pearances were ſo exceedingly various, tho? ſufficiently 
{ingular, that he does not recite them particularly, but 
chooſes rather to give, at ſome length, the obſervations 
he made on the ſhadows of two plates, as by that 
means he could better explain the phenomena of tke 
round bodies. 

He expoſed in the rays of the ſun, admitted by a "ERA 
ſmall hole into a dark chamber, a plate that was two a 
inches long, and a little more than half a line broad. ceruing the 
This plate being fixed perpendicularly to the rays, at ſhadows of 
the diſtance of nine feet from the hole, a faint light plates. 
vas ſeen unitormly diſperſed over the ſhadow, when it 
was received perpendicularly to it, and very near. The 
ſhadow of the ſame plate being received at the diſtance 
of two feet and a halt, was divided into four very nar- 
row black ſtreaks, ſeparated by ſmall lighter intervals 
equal to them. The boundaries of this ſhadow on each 
ſide had a penumbra, which was terminated by a very 
ſtrong light, next to which were the coloured ſtreaks 
of red, violet, and blue, as before. This is repreſented 
in Plate CCCLIII. fig. 4. 

The ſhadow ot the ſame plate, at 45 feet diſtance 
from it, was divided into two black ſtreaks only, the 
two outermoſt having diſappeared, as in fig. 5.; but 
theſe two black ſtreaks which remained were broader 
than before, and ſeparated by a lighter ſhade, twice as 
broad as one of the former black ſtreaks, when the ſha- 
dow was taken at 2; feet. This penuiabra in the 
middle had a tinge of red. After the two black 
ſtreaks there appeared a pretty ſtrong penumbra, ter- 
minated by the two ſtreaks of light, which were now 
broad and ſplendid, after which followed the coloured 
ſtreaks. 

A ſecond plate, two inches long and a line broad, 
being placed like the former, 14 feet from the hole 
by which the rays of the ſun were admitted, its ſhadow 
being received perpendicvlarly very near the plate, was 
illuminated by a taint light, equally diſperſed, as in the 
caſe of the preceding plate. But being received at 
the diſtance of 13 feet from the plate, ſix ſmall black 
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ſtreaks began to be viſible, as in fig. 6, At 17 feet 
from the plate, the black ſtreaks were broader, more 
diſtinct, and more ſeparated from the ſtreaks that were 
leſs dark. At 42 feet from the plate, only two black 
{lireaks were ſeen in the middle of the penumbra, as 
in fig. 7. This middle penumbra between the two 
black ſtreaks was tinged with red. Next to the black 
ſtreaks there always appeared the ſtreaks of light, 
which were broad, and the coloured ſtreaks riext to 
them. 

Receiving the ſhadow of the ſame plate at the diſ- 
tance of 72 feet, the appearances were the ſame as in 
the ſormer ſituation, except that the twe black ſtreaks 
were broader, and the interval between them, occupied 
by the penumbra, was broader alſo, and tinged with a 
deeper red. 

In the ſame rays of the ſun he placed different 
plates, and larger than the former, one of them a line 
and a half, another two lines, another three lines 
broad, &c. but receiving their ſhadows upon paper, 
he could not perceive in them thoſe ſtreaks of faint 
light which he had obſerved in the ſhadows of the 
ſmall plates, though he received theſe ſhadows at the 
diſtance of 56 feet, Nothing was ſeen but a weak 
light, equally diffuſed, as in the ſhadows of the two 
ſmalleſt plates, received very near them. But had his 
dark chamber been large enough, he did not doubt, 
but that, at a proper diſtance, there would have been 
the ſame appearances in the ſhadows of the larger 
plates as in thoſe of the ſmalleſt. For the fame rea- 
ſon, he ſuppoſed, that, if the ſhadows of the ſmall 
needles could have been diſtinctly viewed very near 
thoſe bodies, the different ſtreaks of light and ſhade 
would have been as viſible in them as in thoſe of 
the ſmall plates; and indeed he did obſerve the ſame 
appearances ia the ſhadows of needles of a middling 
lize. 

The ſtreaks of light in theſe ſhadows our author 
aſcribed to the rays of light which are inflected at dif- 
terent diſtances from the bodies; and he imagined 
that their crofling one another was ſufficient to account 
tor the variations obſervable in them at different diſ- 
tances. 

The extraordinary ſize of the ſhadows of theſe ſmall 
ſubſtances M. Maraldi thought to be occaſioned by 
the ſhadow from the enlightened part of the ſky, added 
to that which was made by the light of the ſun, and 
alſo to a vortex occaſioned by the circulation of the 
inflicted light behind the object; but our readers will 
probably not think it neceſſary for us either to produce 
all his reaſons for this hypotheſis, or to enter into a re- 
tutation of them. 

Our author having made the preceding experiments 
upon ſingle long ſubſtances, had the curioſity to place 
two of them ſo as to croſs one another in a beam of 
the ſun's light. The ſhadows of two hairs placed in 
this manner, and received at ſome diſtance from them, 
appeared to be painted reciprocally one upon the 
other, fo that the obſcure part of one ot them was vi- 
ible upon the obſcure part cf the other. The ſtreaks 
ot light alſo croſſed ene another, and the coloured 
ſtreaks did the ſame. 

Having placed a needle and a hair croſſing one an- 
other, their ſhadows, at the ſame diltance, exhibited 
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the ſame appearances as the ſhadows of the two hairs, 
though the ſhadow of the needle was the ſtronger. 

He alſo placed in the rays of the ſun a briſtle and 
a plate of iron a line thick, ſo that they croſſed one 
another obliquely ; and when their ſhadows were re- 
ceived at the ſame diſtance, the light and dark ſtreaks 
of the ſhadow of the briſtle were viſible ſo far as the 
middle of the ſhadow of the plate on the ſide of the 
acute angle, but not on the ſide of the obtuſe angle, 
whither the briſtle or the plate were placed next to 
the rays. The plate made a ſhadow ſufficiently dark, 
divided into fix black ſtreaks; and theſe were again 
divided by as many light ones equal to them; and 
yet all the ſtreaks belonging to the ſhadow of the 
briſtle were viſible upon it, as in fig. 8. To ex- 
plain this appearance, he ſuppoſed that the rays of 
the ſun glided a little along the briſtle, ſo as to en- 
lighten part of that which was behind the plate. But 
this ſeems to be an arbitrary and improbable ſuppoſi · 
tion. | 

Our philoſopher did not fail to expoſe ſeveral ſma!l 
globes in the light of the ſun in his dark chamber, 
and to compare their ſhadows with thoſe of the lon 
ſubſtances, as he had done in the day-light, and the 
appearances were ſtill ſimilar. It was particularly 
evident, that there was much more light in the ſha- 
dows of the globes than in thoſe of the cylinders, not 
only when they were both of an equal diameter, but 
when that of the globe was larger than that of the 
cylinder, and the ſhadows of both the bodies were re- 
ceived at the ſame diſtance. He alſo obſerved, that 
he could perceive no difference of light in the ſhadows 
of the plates which were a little more than one line 
broad, though they were received at the diſtance of 
72 feet; but he could ealily ſee a difference of ſhades 
in thoſe of the globes, taken at the ſame diſtance, tho? 
they were 2+ lines in diameter. | 

In order to explain the colours at the edges of theſe 
ſhadows, he contrived to throw ſome of the ſhadows 
upon others; and the following obſervations, though 
they did not enable him to accomplith what he in- 
tended, are curious and worth reciting. 
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Having thrown ſeveral of the ſimilar colours upon x xperi- 

one another, and thereby produced a tinge more lively ments with 

a mixture 


4. .oloured 
ways intervened between the colours and the darker 1 


than before, he threw the gleam ot light, which al. 


part of the ſhadow, upon different parts of other ſha- 
@ows ; and obſerved, that, when it fell upon the exte- 
rior penumbra made by another needle, it produced 
a beautiful ſky-blue colour, almoſt like that which 
was produced by two blue colours thrown together. 
When the ſame gleam of light fell upon the deeper 
ſhadow in the middle, it produced a red colour; which 
ſeemed to prove, that the reddith colour in the middle 
of ſeveral of the ſhadows might come trom the little 
light inflected into that place. But here our author 
ſeems to have been miſled by ſome falſe hypotheſis 

concerning colours, | 
He placed two plates of iron, each three or four 
lines broad, very near one another, but with a very 
ſmall intervat between them: and having placed them 
in the rays of the ſun, and received their ſhadows at 
the diſtance of 15 or 20 feet from them, he jaw no 
light between. thera but a continued ſhadow, in the 
middle 
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middle of which were ſome ſtreaks of a lively purple, 

rallel to one another, and ſeparated by other black 
ſtreaks ; but between them there were other ſtreaks, 
both of a very faint green, and alſo of a pale yellow. 
He allo informs us, that M. Deliſle had obſerved co- 
lours in the ſtreaks of light and fhade, which are ob- 
ſervable in ſhadows taken near the bodies. 

Among thoſe who followed Sir Iſaac Newton in 
his obſervations on the inflection of light, we allo find 


nus obſer- the ingenious M. Mairan: but without attempting 


the diſcovery of new facts, he only endeavoured to 
explain the old ones, by the hypotheſis of an atmo- 
ſphere ſurrounding all bodies; and conſequently ma- 
king two reflections and refractions of the light that 
impinges vpon them, one at the ſurface of the atmo- 
ſphere, and the other at that of the body itſelf. This 
atmoſphere he ſuppoſed to be of a variable denſity and 
refractive power, like the air. 


| M. Mairan was ſucceeded by M. Du Tour, who 
Diſcoveries thought the variable atmoſphere ſuperfluous, and ima- 


gined that he could account for all the phenomena 
by the help of an atmoſphere of an uniform denſity, 
and of a leſs reſractive power than the air ſurrounding 
all bodies. But what we are moſt obliged to this 
gentlentan for, is, not his ingeaious hypothefrs, but the 
beautiful variety with which he has exhibited the ex- 
periments, which will render it much eaſier for any 
perſon to inveſtigate the true cauſes of them. | 

Before M. Du Tour gave his attention to this ſub- 
ject, only three fringes had been obſerved in the co- 
lours produced by he inflection of light; but he was 
accidentally led to obſerve a greater number of them, 
and adopted from Grimaldi the following ingenious 
method of making them all appear very diſtinct. 

He took a circular board ABED (fig. 9.), 13 inches 
in diameter, the ſurface of which was black, except at 
the edge, where there was a ring of white paper about 
three lines broad, in order to trace tte circumference 
of a circle, divided into 360 degrees, beginning at the 
point A, and reckoning 180 degrees on each hand to 
the point E; B and D being each of them placed at 
go degrees. A flip of parchment three inches broad, 
and diſpoſed in the form of a hoop, was faſtened round 
the board, and pierced at the point E with a ſquare 
hole, each ſide being four or five lines, in order to in- 
troduce a ray of the ſun's light. Laſtly, 10 the centre 
of the board C, aud perpendicular to it, he fixed a pin 
about + of a line in diameter. | 

This hoop being ſo diſpoſed, that a ray of light 
entering the dark chamber, through a vertical cleft of 
two lines and a half in length, and about as wide as 
the diameter of the pin, went through the hole at E, 
and paſſing parallel to the plane of the board, projected 
the image of the ſun and the ſhadow of the pin at A. 
In theſe circumſtances he obſerved, 

1. That quite round the concave ſurface of this 
hoop, there were a multitude cf coloured ſtreaks, but 
that the ſpace An, of 2buut 18 degrees, the middle 
of which was occupied by the image cf the ſim, was 
covered with a faint light only, 

2. The order of the colours in theſe ſtreaks was 
generally ſuch that the moſt refrangible rays were the 
nearelt to the incident ray ECA; fo that, beginning 
from the point A, the violet was the firſt and the red 
the laſt colour in each of the ſtreaks. In ſome of 


B 


them, however, the colours were diſpoſed in a contrary 
order. 


3. The image of the ſun, projected on each ſide of 


the point A, was divided by the ſhadow of the pin, 


which was bordered by two luminous ſtreaks. 

4 The coloured ſtreaks were narrower in ſome parts 
of the hoop than others, and generally decreaſed in 
breadth in receding trom the point A. 

5. Among theſe coloured ſtreaks, there were ſome- 
times others which were white, a line or a line and an 
halt in breadth, which were always bordered on both 
ſides by a ſtreak of orange colour, at leaſt when the 
light of the ſvn was intenſe, and the chamber ſufſi- 
ciently dark. 

From this experiment he thought it was evident, 
that the rays which paſſed beycad the pin were not 
the only ones that were decompoſed, for that thoſe 
which were reflected back from the pin were decom- 
poſed alſo; from which he concluded, that they muſt 
have undergone ſome refraction. He alſo thought 
that thoſe which went beyond the pin ſuffered a re- 
flection, ſo that they were all affected in a ſimilar 
manner. 

In order to account for theſe facts, our author de- 
ſcribes the progreſs of a ray of light through an uni- 
form atmoſphere, which he ſuppoſes to ſurround the 
pin; and ſhows, that the differently refrangible rays 
will be ſeparated at their emergence from it : but he 
refers to ſome experiments and obſervations in a futur z 
memoir, to demonſtrate that all the coloured ſtreaks 
are produced by rays that are both reflected and re- 
fred. 
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To give ſome idea of his hypotheſis, he ſhows that Account ot 
tha ray ab, fig. 10. after being refracted at b, reflected Bu ronr's 
at rand a, and again retracted at / and t, will be di- hypothcCs, 


vided into its proper colours; the leaſt refrangible or 
the red rays ifſuing at x, and the moſt refrangible or 
violet at y ; which agrees with his obſervations. Thoſe 
ſtreaks in which the colours appear in a contrary order 
he thinks are to be aſcribed to incqualities in the ſur- 
face of the pm. This might eaſily have been aſcer- 
tained by turning the pin round ; in which cafe theſe 
ditterently-coloured ſtreaks would have changed their 
places. 

If any perſon ſhould chooſe to repeat theſe experi- 
ments, he obſerves that it requires that the ſky be very 
clear and free from vapours, in order to exhibit the 
colours with the greatett diſtinctneſs; ſince even the 
vapours that are imperceptible will duniniſh the luſtre 
of the colours on every part of the hoop, and even 
efface ſome of them, eſpecially thoſe which are on that 
part in which the beam of light enters, as at E, fig. g. 
where the colours are always fainter than in any other 
place, and indeed can never be diſtinguithed except 
when the hole E is conhned by black ſubſtances, fo as 
to intercept a part of the light that might reach the 
pin; and unlefs alſo thoſe rays which go beyond the 
pin to form the image of the ſun at A be ſtopped, 
{o that no rays are vilible except thoſe that are re- 
flected towards the hole, and which make the taint 
ſtreaks. 

The coloured ſtreaks that are next the ſhadow cf 
the pin, he thows, are formed by thoſe rays Which, 
entering the atmoſſ here, do not fall upon the pin; 
aud, without any reflection, are only retracted at their 

entering 
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Place entering and leaving the atmoſphere, as at & and ru, 
CCCLIII. fig. 11. In this caſe, the red or lealt refrangible rays 
will iſſue at r, and the violet at «. 

To diſtinguiſh the rays which fell upon the hoop 
in any particular direction, from thoſe that came in 
any other, he made an opening in the hoop, as at P, 
fig. 9. by which means he could, with advantage, and 
at any diſtance from the centre, obſerve thoſe rays un- 
mixed with any other. | 

To account for the coloured ſtreaks being larger 
next the ſhadow of the pin, and growing narrower to 
the place where the light was admitted, he ſhows, by 
fig. 12. that the rays ab are farther ſeparated by both 
the refractions than the rays c d. 

Sometimes our author obſerved, that the broader 
ſtreaks were not diſpoſed in this regular order ; but 
then he found, that by turning the pin they changed 
their places, ſo that this circumſtance muſt have been 
an irregularity depending upon the accidental ſurface 
of the pin. 

lhe white ſtreaks intermixed with the coloured 
ones he aſcribes to ſmall cavities in the ſurface of the 
pin, or ſome other toreign circumſtance ; tor they 
alſo changed their places when the pin was made to 

turn upon its axis, 

Other obſervations of our author ſeem to prove that 
the refracting atmoſpheres ſurrounding all kinds of 
bodies are of the ſame ſize; for when he placed a 
great variety of ſubſtances, and of different ſiz es 
alſo, he always found the coloured ſtreaks of the ſame 
dimenſions. | 

M. Du Tour obſerves that his hypotheſis contradits 
.an obſervation of Sir Iſaac Newton, that thoſe rays 
which paſs the neareſt to any body are the molt in- 
flected; but he thinks that Newton's obſervations were 
not ſufficiently accurate. Beſides, he obſerves, that 
Newton only ſaid that he thought it to be ſo, without 
aſſerting it poſitively. 

Since the rays which formed theſe coloured ſtreaks 

are but little diverted out of their way, our author 
infers that this atmoſphere is of ſmall extent, and 
that its refractive power is not much leſs than that 
of air. 

Expoſing two pieces of paper in the beam of light, 
ſo that part of it paſſed between two planes ſormed by 
them, M. Du Tour obſerved, that the edges of this 
light, received upon paper, were bordered with two 
orange-coloured ſtreaks, which Newton had not taken 
notice of in any of his experiments. To account for 
them, he ſuppoſes, that, in fig. 13. the more reiran- 
vible of the rays which enter at & are ſo refracted, 
that they do not reach the ſurface of the body itſelf 
at R: ſo that the red and orange-coloured light may 
be reflected from thence in the diiedtion dM, where 
the orange-coloured ſtreaks will be formed; and, for 
the ſame reaſon, another ſtreak of orange will be 
formed at m, by the rays which enter the atmoſphere 
on the other fide of the chink. In a ſimilar manner 


he accounts for the orange-coloured fringes at the 
borders of the white ſtreaks, in the experiment of the 
hoop. 

The blue rays, which are not reflected at R, he 
ſuppoſes, paſs on to I; and that of theſe rays the 


blue tinge obſervable in the ſhadows of ſome bodies are 
#ormed. 


I C 8. Hittoy, 


We may here make a general obſervation, appli- 6 
cable to all the attempts of philoſophers to explain This hy, 
theſe phenomena by atmoſpheres. Theſe attempts *?<\5 ut. 

ive no explanation whatever of what is attempted, - and il 
1, e. the phyſical cauſe of the phenomena. A phe- * 
nomenon is ſome individual fact or event in nature. 
We are ſaid to explain it when we point out the ge- 
neral ſa in which it is comprehended, and ſhow the 
manner in which it is ſo comprehended, or the parti- 
cular modification of the general fad. Philoſophy re · 
ſembles natural hiſtory, having for its ſubject the 
events of nature; and its inveſtigations are nothing but 
the claſſification of theſe events, or the arrangement of 
them under the general facts of which they are indi- 
vidual inſtances. In the preſent inſtance there is no 
general /a& referred to. 'I'he atmoſphere is a mere 
gratuitous ſuppoſition ; and all that is done is to ſhow 
a reſemblance between the phenomena of infleion 
of light to what would be the phenomena were bodies 
ſurrounded with ſuch atmoſpheres; and even tn thi; 
point of view, the diſcuſſions of Mairan and Du Tour 
are extremely deficient. 'They have been ſatisfied with 
very vague reſemblances to a fact obſerved in one ſingle 
inflance, and not ſufficiently examined or deſcribed in 
that inſtance, namely, the refraction of light through 
the atmoſphere of this globe. 

The attempt is to explain how light is turned out 
of its direction by paſling near the ſurface of bodies. 
This indicates the action of forces in a direction tranſ- 
verſe to that of the light. Newton took the right 
road of inveſtigation, by taking the phenomenon in 
its original ſimplicity, and attending merely to this, 
that the rays are deflected from their former courſe ; 
and the ſole aim of his inveſtigation was to diſcover 
the laws, 7. e. the more general facts in this deflection. 
He deduced from the phenomena, that ſome rays 
are more deflected than others, and endeavoured to 
determine in what rays the deflections are molt re- 
markable : and no experiment of M. Du Tour has 
ſhown that he was miſtaken in his modified aſſertion, 
that thoſe rays are moſt inflected which paſs neareit 
to the body. We ſay modified aſſertion ; tor Newton 
points out with great ſagacity many inſtances of alter- 
nate fits of infledion and defic&tion 5; and takes it tor 
granted, that the law of continuity is obſerved in theſe 
phenomena, and that the change ot inflection into de- 
flection is gradual. 

But thete analogical diſcuſſions are eminently defi- 
cient. in another reſpect: They are (prima facie) held 
out as mechanical explanations of the changes of mo- 
tion obſerved in rays ot light. When it ſhall be ſhown, 
that theſe are preciſely ſuch as are obſerved in refract- 
ing atmoſpheres, nothing is done towards deciding 
the original queſtion; for the action of retracting at- 
moſpheres preſents it in all its diſſiculties, and we muſt 
ſtill aſk Low do theſe atmoſpheres produce this effett? No 
advance whatever is gained in ſcience by thruſting in 
this hypothetical atmoſphere ; aud Newton did wilely by 
in attaching himſelf to the {imple fact: and he thus .q.aion 

ives us another ſtep in ſcience, by ſhowing us à reſracio 
Fu unknown before, viz. that the action ot bodies and _ 
on light is not contined to tranſpareut bodies. He N. 4 
added another general ta& to our former ſtock, T 1 .ced bf 
lizht as -<ve!l as other matter is acted en at a diſtance 3 the lune 
and thus be made a very important deduction, {hat ber forces. 
flection, 
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ert on are produced by the reflection of light in thoſe parts 


Wire inch 
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g two the coloured rings and the diameter of the ſpheres, 
Ks ito Of Which the adjoining ſurfaces of the glaſſes are por- 
= tions; and the want of reflection in the middle ſeems 


3 


fleftion, refraflion, and inflection, are probably brought 
7 


alout by the 2 forces. 

We would extend this obſervation to all attempts 
of philoſophers to explain the phenomena of nature 
by the immediate action of inviſible fluids, magnetical, 
electrical, nervous, æthers, &c. and we would add, that 
all of them are equally illogical. They are all attempts 
to explain changes of motion by impulſe; and proceed 
on the previous ſuppoſition, that the changes. of mo- 
tion by impulſe are perfectly underſtood; a ſuppoſition 
quite gratuitous, nay falſe. We may challenge any 
philoſopher to demonſtrate, from unexceptionable prin- 
ciples, and by juſt argument, what will be the effect of 
one particle of matter in motion meeting with another 
particle at reſt, theſe two particles conſtituting the 
whole of the univerſe. The queſtion is to this day 
undecided. | 

But this is not all—changes of mot'on by impulſe 
are very familiar, and the general laws are pretty well 
known; ſo that when it can be ſhown that impulſe 
really operates in a phenomenon, we are ſatisfied with 
the explanation. When we ſee a glaſs ball hanging 
as a pendulum put in motion by the ſtroke of another 
equal ball ſimilarly ſuſpended, we think its motion is 
ſufficiently explained by the common laws of colliſion. 
But this is a very incomplete view of the matter. It 
remains to be proved, that the motion was really pro- 
duced by impulſe, that is, by the one ball's coming 
into contact with the other; and we ſhall find that re 
impulſe is far from being ſo familiar as we imagine. 

When one obje&-glaſs of a very long teleſcope lies 
upon another, nothing is obſerved at the place of con- 
tat of the two ſpherical glaſſes, unleſs the weight of 
the upper one be conſiderable: in which caſe a grealſy- 
like ſpot is obſerved. It now the upper glaſs be preſſed 
on the other, the ſpot will increaſe in diameter, and 
have a coloured margin. By gradually increaſing che 
preſſure, the breadth of the coloured ſpot will increaſe, 
and it will be ſound to conſiſt of concentric arches of 
different colours, increaſing in number and breadth by 
an increaſe of preſſure. When this is ſufficiently great, 
a black or uvrefleting ſpot appears in the middle, 
ſharply defined, with a filvery margin, and increaſing 
in breadth with the preſſure. No additional preſſure 
makes any change excepting in the diameters of the 
coloured rings. When the preſſure is gradually dimi- 
niſhed, the rings contract, the black ſpot vauiſhes, and 
all the colours vaniſh in the contrary order to that of 
their firſt appearance. When the preſſure is meaſured 
which is neceſſary for producing the black ſpot, it is 
found conſiderably to exceed 800 pounds for every 
{quare inch of the black ſpot. 

It is inconteſtably proved, that the coloured rings 


where the glafſes are at certain ſmall diſtances trom 
each other, inſeparable by means of the diameters of 


to indicate the want of this neceilary diſtance, and 
that the two glaſſes are there in contact, making but 
one, their ſuriaces being flattened ty cumprethon, 
The glaſſes ſeem to be kept aſunder by mutual forces, 
which are overcome by external preſſure, and which 
again ſeparate them wheu the preflure isremoved. 


ble. 


. 


When therefore the glaſs ball mentioned above puts 
the other in motion by ſtriking it, we are intitled to 
ſay, that unleſs the preſſure duriug the ſtroke has 


been equal to 800 pounds for every 1quare inch of. 


contact, the motion has been produced without con- 
tact or real impulſe, by the action of repulſive forces 
exerted between the balls, in the ſame manner as would 
happen between two magnets floating on cork with 
their north poles fronting each other; in which caſe 
(if the motion has been ſufficiently ſlow) the ſtriking 
magnet wil: be #/&4 to reſt, and the other move 
off, with its original velocity, in the ſame manner as 
happens to the glaſs bails. 
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Many ſuch communications Motion 


of motion happen, where we cann-t ſay that the im Produced 


pulſive preſſure is greater than that now mentioned 
and in ſuch caſes we are well intitled to ſay, that the 
motion has been produced without real impulſe, by 
repulſive forces acting at a diſtance. "This evidently 
diminiſhes to a great degree the familiarity of the fact 
of impulſe. 

But we conclude too haſtily, from the phenomena 
of the object glaſſes, that a preſſure exceeding 800 
pounds on the ſquare inch will produce contact. 

Blow a ſoap bubble, and let it fall on a piece of 
cloth, and cover it with a glaſs bell: after ſome time 
you will obſerve rings of colours upon its upper part, 
which will increaſe in number and breadth, and be in 
every reſpect ſimilar to thoſe between the object. glaſſes. 
Theſe ariſe from the zradual thining on the upper part 
of the ſoap bubble; a certain thickneſs of this, as well 
as bf the interval between the glaſſes, invariably re- 
flecting a certain colour. At laſt a black ſpot appears 
a- top, which is ſharply defined, and increaſes in diame- 
ter. Soon after this the bubble burits. Thus then 
there is a certain thickneſs neceſſary for enabling the 
plate of ſoap ſuds to reflect light ſo as to be very ſen- 
Anal gy obliges us to extend this to the ob- 
j<&t-glafſes, and to ſay, not that the glaſſes touch each 
other through the extent ot the black ſpot, but that 
their diſtance is there too ſmall for the ſenſible reflec- 
tion of light; and it remains undecided whether any 
preſſure, however great, can annihilate all diitance be- 
tween them. So tar, therefore, from impulſe being a 


without 
, impulſe, . 
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tamiliar fact, and its ſuppoſed laws b.ing proper and it is doubt- 
logical principles of reafoning and explanation, it ap- ful whe. 
pears extremely dourtſul whether the fact has ever ther im- 
been obſerved; and it muſt therefore be againſt the Pale has 


rules of logic to adduce the laws of impulſe tor the ex- 
planation of any abſtruſe phenomenon. 

Ether and other fluid atmoſpheres have often been 
reſorted to by philoſophers puzzle for an explana- 
tion ; and all this trouble has been taken to avoid the 
ſu poſed difficulty of bodies acting at a diſtance. We 


now fee that this is only putting the difficulty a ſtep 


farther off. We may here add, that in all theſe attempts 
the very thing is ſuppoſed, which the philoſophers 


wiſh to avoid. Theſe æthers have been fitted for 


their talks by ſuppoſing them of variable denſities. 


Ever been 


obſerved. 
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It is quite eaſy to ſhow, that ſuch a variation in en- Suppoſed 
ſity cannot be conceived withou: ſuppoling the parti. æthers fur- 


cles to act on particles not in contact with them, 


and niſh no ac- 


to a diſtance as great as that to which the change cf 3 
denſity extends. The ver y ſimpleſt form of an elalttc mend of 


fluid ſuppuſes this, either with reſpect to its own par- inflection, 


ticles, or with reſpect to the particles of a ſtill more 
ſubtile 
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ſubtile fluid, from the interſperſion of which it de- 
rives its elaſticity, To get rid of one action at à dif. 
tance, therefore, we introduce millions. Inſtead, 
therefore, of naturaliſts pluming themjelves on ſuch 
explanations, and having recourſe, in all their difſi- 
cuities, to the ether of Sir Iſaac Newton, which they 
make a drudge, a Mungo here, Mungo there, Mungo 
every* here; let us rather wonder how that great 
man, not more eminent for penetration and invention 
than for accuracy of conception and juſtneſs of reaſon- 
ing, ſhould ſo far forget himſelf, and deviate, from that 
path of logical inveſtigation in which he had moſt ſuc- 


ceſsfully advanced, and ſhould, in Eis fabrication of P 


ther, and application of it to explain the more ab- 
ſtruſe phencmena of nature, at once tranſgreſs all the 
rules of pbiloſophizng which he had preſcribed to 
himſelt and others. {Fires flip, this mark of trail 
mcrtality, put us on our guard, leſt we alſo be ſeduced 
by the ſpecious offers of explanation which are held out 
to us by means cf inviſible atmoſpheres of every kind. 
M. Le Cat has well explained a phenomenon of 
viſion depending upon the inflection of light, which 
ſhows, that, in ſome cafes objects appear magnified 
by this means. Looking at a diſtant ſteeple, when a 
wire, of a leſs diameter than the pupil of his eye, was 
held pretty near to it, and drawing it ſeveral times 
betwixt his eye and that object, he was ſurpriſed to 
find, that, every time the wire paſſed before his pu- 
pil, the ſteeple ſeemed to change it place, and ſome 
kills beyond the ſteepie ſeemed to have the fame mo- 
tion, juſt as it a lens had been drawn betwixt his eye 
and them. | 
Examining this appearance moreattentively, he found 
that there was a poſition of the wire, but very diffi- 
cult to keep, in which the ſteeple ſeemed not to have 
any motion, when the wire was paſſed before his eye; 
and in this caſe the ſteeple appeared leſs diſtinctly, and 
ſecmed to be magnified. Theſe effects being CEmilar 
to thoſe of a lens, he attended ro them more particu- 
larly ; and placed his eye in ſuch a manner with re- 
ſpe& to the ſteeple, that the rays of light by which 
he faw it muſt come very cloſe to the edge of a win- 
dow, where he had placed himſelf to make his obſerva- 
tions. Then pating the wire once more before his 


eye, he obſerved, that, when it was in the viſual axis, 


the ſteeple appeared nearer to the window, on which- 
ever ſide the wire was made to approach. He repeat- 
cd this experiment, and conſtantly with the ſame re- 
ſult, the object being always magnified, and nearly 
doubled, by this means. | 
This phenomenon is eaſily explaiued by fig. 14. in 
which B repreſents the eye, A the ſteeple, and C the 
diameter of the wire. The black lines expreſs the 
cone ot ligbt by which the natural image of the ſteeple 
A is formed, and which is much narrower than the 
diameter of the wire C; but the dotted lines include 
not only that cone of light, ſtopped and turned out of 
its courſe by the wire, but alſo mere diltant rays 
infleted by the wire, and thereby thrown more con- 


verging into the pupil; juſt as would have been they cerning the proper ſeat of viſion, he demonſtrates that 


effect of the jnierpotition of a lens between the eye 
and the object. The reſult of this experiment was the 
ſame, whatever ſubſtances he made uſe of in the place 
of the wire provided they were of the ſame diameter. 

I 


C 8. N Hiſtoy 
5 5. Diſcoveries concerning viſton, 


-Mavxoivcus was the firſt who ſhewed the true ) 
theory of viſion, by demonſtrating that the cryſtalline Diſcor:r 
humour of the eye is a lens which collects the light of Mau, 
illuing from external objects and throws them upon lycus, Ky, 
the retina, where is the focus of each pencil. He did oe 
not however, find out, that by means of this refrac- vin 
tion of the rays, an image of every viſible object was 
formed upon the retina, though this ſeems hardly to 
have been a ſtep beyond the diſcovery he had already 
made. Mcntucla indeed conjectures, that he was 
revented from mentiouing this part of the diſcovery 
by the difficulty of accounting for the upright ap- 
pearance of objects, as the image on the retina is al. 
ways inverted. This diſcovery was mpde by Kepler; 
but he, too, was much difficulted with the inverted 
poſition of the image. The rectification of theſe 
images, he ſays, is the buſineſs of the mind; which, 
when it perceives an impreſſion on the lower part of 
the retina; conſiders it as made by rays proceeding 
from the higher parts of objects; tracing the rays back 
to the pupil, where they crois one wer Ip. But this 
hypotheſis can ſcarcely be deemed ſatis factory. Kep- 
ler did not pretend to account for the manner in which 
the mind perceives the images upon the retina, and 
very much blames Vitellio for attempting premature- 
ly to determine a queſtion of this nature, and which 
indeed, he ſays, does not belong to optics. He ac- - 
counts, however, though not in a ſatisfactory manner, 
for the power we have of ſeeing diſtinctly at different 
diſtances. e : _ 
The diſcovery concerning viſion was completed by Diſcover 
Scheiner. For, in cutting away the coats = the back ohe 
part of the eyes of ſheep and oxen, and preſenting ſe- 
veral objects before them, within the uſual diſtance of 
viſion, he faw their images diſtinctly and beautifully 
painted upon the retina, He did the fame thing with 
the human eye, and exhibited this curious experiment 
at Rome in 1625. He takes particular notice of the 
reſemblance between the eye and the camera obcſura, 
and explains a variety of methods to make the images 
of abjects erect. As to the images ofobjects being 
inverted in the eye, he acquieſces in the reaſon given 
for it by Kepler. He knew that the pupil of the eye 
is enlarged in order to view remote objects, and that 
it is contracted while we are viewing thoſe that are 
near; and this he proved by experiment, and illuſtrated 
by figures. N 
Scheiner alſo took a good deal of pains to aſcer- 
tain the denſity and refradtive power of all the humours 
of the eye, by comparing their magnifying power with 
that of water or glaſs in the Tame form and circum- 
ſtances. The reſult of his inquiries was, that the 
aqueous humcur doth not differ much from water in 
this reſpect, nor the cryſtalline from glaſs ; and that 
the vitreous humour is a medium between both. He 
alſo very accurately and winutely traces the progres 
of the rays of light through all the humours ct the 
eye; and after diſcuſſing every poſſible hypotheſis con- 


it is in the retina, and ſhows that this was the opinion 
of Alhazen, Vitellio, Kepler, and all the moſt emt- 
nent philotophers. He produces many realons of his 


own tor this hypotheſis ; anſwers a great number of 
objections 


late CC CLIII. 
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objections to it: and, by a variety of „ re- 
futes the opinion of former times, that the ſeat of vi- 
ſion is in the cryſtalline. 


ak Deſcartes makes a 2 number of obſervations on 
of Deſ@= the phenomena of viſion. He explains ſatisfactorily 
cartes. 


the natural methods of judging of the magnitudes, ſi- 
tuations, and diſtances, of objects by the direction of 
the optic axes: comparing it to a blind man's judg- 
ing of the ſize and diſtance of an object, by feeling at 
it with two ſticks of a known length, when the hands 
in which he holds them are at a known diſtance from 
each other. He alſo obſerves, that having been ac- 
cuſtomed to judge of the ſituation of objects by their 
images falling on a particular part of the eye ; if by 
any diftortion of the eye they fall on a different place 
we are apt to millake their ſituation or imagine one 
object to be two; as, till we become accuſtomed to 


it, we imagine one ſtick to be two, when it is placed 


between two contiguous fingers laid acroſs one ano- 
ther. But he obſerves, that all the methods we have 
of judging of the diſtances of objects are very uncer- 
tain, and extend but to narrow limits. The direction 
of the optic axes, he ſays, will not ſerve us beyond 
15 or 20 feet, and the change of form of the cryſtalline 
not more than three or four feet. For he imagined 
that the eye conforms itſelf to the view of near or di- 
ſtant objects by a change in the curvature of the cry- 
ſtalline, which he ſuppoſed to be a muſcle, the ten- 
dons of it being the proceſſus ciliares. In another 
place, he ſays, * the change in the conformation of 
the eye is of no uſe to us for the purpoſe of judging 
of diſtances beyond four or five feet, and the angle 
of the optic axes not more than 100 or 200 feet: tor 
this reaton he ſays, that the ſun and moon are con- 
ceived to be much more nearly of the fame ſize than 
they are in reality. White and luminous oje cts, he 
ſays, appear larger than others, and alſo the parts 
contiguous to thoſe on which the rays actually im- 
pinge and for the ſame reaſon, if the objects be ſmall 
and placed at a great diſtance, they will always appear 
round, the figure of the angles diſappearing. 

The celebrated Berkeley biſhop of Cloyne publiſh- 
ed, in 1709, An Eſay towards a new Theory of Viſion, 
which contains the ſolution of many difficulties. He 
does not admit that it is by means of thoſe lines and 
angles, which are extremely uſeful in explaining the 
theory of optics, that different diſtances are judged of 
by the ſenſe of ſight : neither does he think that the 
mere direction of the optic axes, or the greater or leſs 
divergency of the rays of light, are ſufficient, for this 
purpoſe. “ I appeal (ſays he) to any one's experi- 
ence, whether, upon ſight of an obje?, he compute its 
diſtance by the bigneſs of the angle made by the meet- 
ing of the two optic axes? or whether he ever thinks 
of the greater or leſs divergency of the rays which 
arrive 2 any point to his pupil? Nay, whether it 
be not perfectly impoſſible for him to perceive, by 
lenſe, the various angles where with the rays according 
to their greater or leſſer divergency fall upon his eye?” 
That there is a neceſſary connection between theſe va- 
rious angles, &c. and different degrees of diſtance, 
and that this connection is known to every perſon ſkill- 
cd in optics, he readily acknowledges ; but “ in vain 
(lays he) ſhall all the mathematicians in the world tell 
Vor. XIII. | | 
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me that I perceive certain lines and angle, which in- 
troduce into my mind the various notions of diftance 
ſo long as I am myſelf conſcious of no ſuch thing.” 
Diſtance, magnitude, and even figure, he maintains to 
be the objects of immediate perception only by the 
ſenſe of touch ; and that when we judge of them by 
light, it is from different ſenſations felt in the eye 
which experience has taught us to be the conſ-- 
quence of viewing objects of greater or lefs magni- 
tude, of different figures, and at different diſtan-es. 
Theſe various ſenſations, with the reſpective diſtances, 
figures, and magnitudes by which they are occaſioned, 
become ſo cloſely aſſociated in the mind long bef re 
the period of diſtinct recollection, that the preſence 
of the one inſtantly ſuggeſts the other ; and we attri- 
bute to the ſenſe of ſight choſe notions which are ac- 
quired by the ſenſe of touch, and cf which certain 
viſual ſenſations are merely the ſigns or ſymbols, juſt 

as words are the ſymbols of ideas. Upon theſe prin- 
cipies he acounts, in a manner worthy of the reader's 

attention, ſor ſingle viſion by both eyes, and for our 

perceiving objects erect by inverted images of them on 

the retina tunica. Subſequent writers have made 

great diſcoveries in the theory of viſion; and among 

them there is hardly any one to whom this branch of 
ſcience is ſo much indebted as to Dr Reid. Their 

reaſonings, however, our limits will not permit us to 

detail, nor do they properly belong to this part of 

the article; they are connected with the deſcription 

of the eye itſelf, the various modes of viſion, and opti- 
cal deceptions to which we are liable; and theſe will 
be conſidered in a ſucceeding part of this treatiſe. 


96. Of Optical Inſiruments, and Diſcoveries concerning 


Heu. 
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So little were the ancients acquainted with the Invention 
ſcience of Optics, that they ſeem to have had no in- of ſpe c- 
ſtruments of the optical kind, excepting the glaſs N 
globes and ſpeculums formerly mentioned, which they 
uſed in ſome caſes for magniſying and burning. Al- 
hazen, as we have ſeen, gave the firſt hint of the in- 
vention of ſpectacles, and it is probable that they were 
found out ſoon after his time. From the writings of 
Alhazen, together with the obſervations and experi- 
ments of Roger Bacon, it is not improbable that ſome 
monks gradually hit upon the conſtruction of ſpecta- 
cles; to which Bacon's leſſer ſegment, notwithſtand- 
ing his miſtake concerning it, was à nearer approach 
than Alhazen's larger one. Whoever they were tha: 


purſued the diſcoveries of Bacon, they probably ob- 
ſerved, that a very ſmall convex glaſs, when held at a 
greater diſtance from the book, would magnify the 
letters more than when it was placed cloſe to them, in 
which poſition only Bacon ſeems to have uſed it. 
the next place, they might try whether two of theſe 
ſmall ſegments of a ſphere placed together, or a glaſs 
convex on both ſides, would not magnify more than 
one of them. They would then find, that two of 
theſe glaſſes, one for each eye, would anſwer the pur- 
poſe of reading better than one ; and laſtly, they might 
find, that different degrees of convexity ſuited different 
perſons. 


In 


It is certain that ſpectacles were well known in the 
13th century, and not long before. It is ſaid that 
| L 1 Alex» 
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Alexander Spina, a native of Piſa, who died in 1313, 


and who was very ingenious in executing whatever he 
ſaw or heard of as having been done by others, hap- 


pened to ſee a pair of ſpectacles in the hands of a per- 


ion who would not explain them to him; but that he 


ſucceeded in making a pair for himſelf, and immedi- 


ately made the conſtruction public, for the good of 
others. It is alſo inſcribed on the tomb of Salvinus 


Armatus, a nobleman of Florence, who died 1317, that 
Galileo, and many others. The firſt teleſcope made teleſcope 


he was the inventor of ſpectacles. | 


The uſe of concave glafles, to help thoſe perſons 


who are ſhort ſighted, was probably a diſcovery that 


followed not long after that of convex ones, for the 
relief of thoſe whoſe ſight is deſective in the contrary 
extreme, though we find no trace of this improve- 
ment. Whoever made this diſcovery, it was probably 
the reſult of nothing more than a random experiment. 
Perhaps a perſon who was ſhort ſighted, finding that 
convex glaſſes did him more harm than good, had the 
curioſity to make trial of a contrary curvature of the 
laſs. | A THe 
1 From this time, though both convex and concave 
lenſes were ſufficiently common, yet no attempt was 
made to form a teleſcope by a combination of them, 
till the end of the 16th century. Deſcartes conſiders 
James Metins, a perſon who was no mathematician, 
though his father and brother had applied to thoſe 
ſciences, as the firſt conſtructor of a teleſcope; and 
ſays, that as he was amuſing himſelf with making 
mirrors and burning-glailes, be caſually. thought of 
l»oking tarough two of his lenſes at a time; and that 
happening to take one that was convex and another 
that was concave, and happening alſo to hit upon a 
pretty good adjuſtment of them, he found, that, by 
looking through them, diſtant: objects appeared very 
large and diltin&t. In fact, without knowing it, he 
had made a teleſcope. | ] | 

Other perſons ſay, that this great diſcovery was firſt 
made by John Lipperſheim, a maker of ſpeQacles at 
Middleburgh, or rather by his children; who, like 
Metius, were diverting themſelves with looking thro? 
two glaſſes at a time, and placing them at different 
diſtances from one another. But Borellus, the author 
of a book intitled, De vero teleſeapit inventore, gives 
this honour to Zacharias Joannides, 1. e. Janſen, ano- 
ther maker of ſpectacles, at the ſame place, who made 
the firſt teleſcope in 1590; and it ſeems now to be 
the general opinion, that this account of Borellus is 
the moſt probable, 

Indeed, Borellus's account of the diſcovery of tele- 
ſcopes is ſo circumſtantial, and ſo well authenticated, 
that it does not ſeem poſlible to call it in queſtion, It 
is not true, he ſays, that this great diſcovery was made 
by a perſon who was no philoſopher : for Zacharias 
Janſen was a diligent inquirer into nature: and being 
engaged in theie purſuits, he was trying what uſes 
could be made of lenſes for thoſe purpoſes, when he 
fortunately hit upon the conſtruction. 

This ingenious mechanic, or rather philoſopher, had 
no ſooner found the arrangement of glaſſes that pro- 
duced the eſfect he defired, than he incloſed them in 
a tube, and ran with his inſtrument to prince Maurice ; 
who, immediately conceiving that it might be of uſe 
to him in his wars, deſired the author to keep it a ſe- 
cret. Put this, though attempted tor ſome tune, was 
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found to be impoſlible : and ſeveral perſons. in that 
city immediately applied themſelves to the making 


and ling of teleſcopes. One of the molt diſtin- 
guiſhed of theſe was Hans Laprey, called Lipper/beim 
by. Sirturus. 


By him. ſome perſon m Holland bein 
very early ſupplied with a teleſcope, he paſſed with 
many for the inventor ; but both Metius above-men- 
tioned, and Cornelius Drebell of Alcmar, in Holland, .z 
. 7 
applied to the inventor himſelf in 1620; as alſo did The ir} 


by. Janſen did not exceed 15 or 16 inches in length; ec, 
but Sirturus, who ſays that he had ſeen it, and made — good 
uſe of it, thought it the beſt that he had ever exa- 
mined. | | | 

Janſen, having a philoſophical turn, preſently ap- 
plied his inſtruments to ſuch purpoſes as he had in view 
when he hit upon the conſtruction. Directing it to- 
wards celeſtial objects, he diſtinctly viewed the ſpots 
on the ſurface of the moon; and diſcovered many new 
ſtars, particularly ſeven pretty conſiderable ones in the 
Great Bear. ' His ſon Joannes Zacharias, noted the 
lucid circle near the limb of the moon, from whence 
ſeveral bright rays ſeem to dart in different directions; 
and he ſays, that the full moon, viewed through this 
inſtrument, did not appear flat, but was evidently 
ſpherical, the middle part being prominent, Jupiter 
alſo, he ſays, appeared round, and rather ſpherical ; 
and ſometimes he perceived two, ſometimes three, and 
at the moſt four ſmall - ſtars, a little above or below 
him; and, as far as he could obſerve, they performed 
revolutions round him ; but this, he ſays, he leaves to 
the conſideration of aſtronomers. This, it is probable, 
was the firſt obſervation. of the ſatellites of Jupiter, 
though the perſon who made it was not aware of the 
importance of his diſcovery. 79 

One Francis Fontana, an Italian, alſo claims the Honour af 
invention; but as he did not pretend to have made it _— 
before the year 1608, and as it is well known that the #1 by 1 
inſtruments were made and ſold in Holland ſome time fang. 
before, his pretenſions to a ſecond diſcovery are not 
much regarded. | % 

There are ſome who ſay that Galileo, was the inven- A tele 
tor of teleſcopes ; but he himſelf acknowledges, that made ly 
he firſt heard of the inſtrument from a German; but C4 
he ſays, that being informed of nothing more than the ee 
effects of it, firſt by common report, and a few days e 
after by a French nobleman, J. Badovere, at Paris, hie 
himſelf diſcovered the conſtruction, by conſidering the 
nature of refraction: and thus he had much more real 
merit than the inventor himſelf. 

Ihe account of what Galileo actually did in this bu- 
ſineſs is ſo circumſtantially related by the author of 
his life, prefixed to the quarto edition of his works, 
printed at Venice in 1744, and it contains ſo many par- 
ticulars, which cannot but be pleaſing to every perſon 
who is intereſted in the hiſtory of teleſcopes, that we 
ſhall abridge a part of it, intermixing circumſtances ccl- 
lected from other accounts. $1 

About April or May, in 1609, it was reported at Account 
Venice, where Galileo (who was profeſſor of mathe- his if 
matics in the univerſity of Padua) then happened to verles. 
be, that a Dutchman had preſented to Count Maurice 
of Naſſau, a certain optical iuſtrument, by means of 
which, diſtant objects appeared as if they were near; 
but no further account of the difcovery bad 1 
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that place, though this was near 20 years after the firſt 
diſcovery. Struck, however, with this account, Ga- 
lileo inſtantly returned to Padua, conſidering what 
kind of an inſtrument this muſt be. The night fol- 
lowing, the conſtruction occurred to bim; and the 
day after, putting the parts of the inſtrument toge- 
ther, as he had previouſly conceived of it, and not- 
withſtanding the imperfection of the glaſſes that he 
could then pocure, the effect anſwered his expecta- 
tions, as he preſently acquainted his friends at Venice 
to which place he fix days afterwards carried another 
and a better inſtrument that he made, and where, 
from ſeveral eminences, he ſhowed to ſome of the 
principal ſenators of that republic a variety of diſtant 
objects, to their very great aſtoniſhment. When he 
had made farther improvements in the inſtrument, he 
with his uſual generoſity and frankneſs in communi- 
cating his diſcoveries, made a preſent of one of them 
to the Doge, Leonardo Donati, and at the tame 
time to all the ſenate of Venice; giving along with 
the inſtrument a written paper, in which he explain- 
ed the ſtructure and wonderful uſes that might be 
made of it both by land and at ſea. In return for ſo 
noble an entertainment, the republic, on the 25th of 
Auguſt, in the fame year, more than tripled his falary 
as profeſſor. 

Our philoſopher having amuſed himſelf for ſome 

time with the view of terreſtrial objects, at length di- 
rected his tube towards the heavens ; and, obſerving 
the moon, he found that the ſurface of it was diver- 
ſified with hills and vallies, like the earth. He found 
that the via lafea and nebulæ conſiſted of a collection 
of fixed ſtars, which on account either of their valt 
_ diſtance, or extreme ſmallneſs, were inviſible to the na- 
ked eye. He alſo diſcovered innumerable fixed ſtars 
diſperſed over the face of the heavens, which had been 
unknown to all the ancients; and examining Jupiter, 
with a better inſtrument than any he had made before, 
he found that he was accompanied by four ſtars which, 
in certain fixed periods, performed revolutions round 
him, and which, in honour of the houſe of Medici, he 
called Medicean planets. 

This diſcovery he made in January 1610, new ſtyle, 
and continuing his obſervations the whole of Febru- 
ary following, in the beginning of March next he 
publiſhed an account of all his diſcoveries, in his Nun- 
cius Sidereus, printed at Venice, and dedicated to coſ- 
mo great duke of 'Tuſcany, who, by a letter which 
he wrote to him on the 10th of July 1610, invited 
him to quit Padua, asd aſſigned him an ample ſti- 
pend, as primate and extraordinary profeſſor at Piſa, 
— without any obligation to read lectures, or to re- 

ide. 

The extraordinary diſcoveries contained in the Nun- 
cius Sidereus, which was immediately reprinted both 
in Germany and France, were the cauſe of much ſpe- 
culation and debate among the philoſophers and aſtro- 
nomers of that time; many of whom could not be 
brought to give any credit to Galileo's account, while 
others endeavoured to decry his diſcoveries as being 
nothing more than fictions or illuſions. Some could 
not be prevailed upon even to look through a tele- 
ſcope; ſo devoted were they to the ſyſtem of Ariſtotle, 
and ſo averſe to admit any other ſource of knowledge 
beſides his writings. When it is found to be in vain 
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to oppoſe We evidence of ſenſe, ſome did not ſcruple 


to alert that the invention was taken from Ariltotle : 
and producing a paſſage from his writings, in which 
he attempts to give a reaſon why ſtars are ſeen in the 
day time from the bottom of a deep well, ſaid, that 
the well correſponded to the tube of the teleſcope, and 
that the vapours which aroſe from it gave the h'nt of 
putting glaſſes into it; and laſtly, that in both cafes 
the ſight is ſtrengthened by the trantmiſſion of the 
rays through a thick and dark medium. Galileo bim- 
ſelf tells tnis tory with a great deal of humour ; com- 
paring ſuch men to alchymiſts, who imagine that the 
art of making of gold was krown to the ancients, but 
lay concealed under the fables of the poets. 

In the beginning of July of the ſame year, 1610, 
Galileo being ſtiil at Padua, and getting an imperfect 
view of Saturn's ring, imagined that that planet con- 
ſited cf three parts; and therefore, in the account 
which he gave of this diſcovery to his friends, he calls 
it planetam tergeminam. 

Whilſt he was (till at Padua, which mutt have been 
either in the ſame month of July, or the beginning cf 
Auguſt following, he obſerved ſome ſpots on the face 
of the ſun : but contrary to his uſual cuſtom, he did 
not chooſe, at that time, to publiſh his diſcovery ; 
partly for fear of incurring more of the hatred of many 
obſtinate peripatetics ; and partly in order to make 
more exact obſcrvations on this remarkable phenome- 
non, and to ſorm ſome conjecture concerning the proba- 
ble cauſe of it. He therefore contented himſelfwith com- 
municating his obſervations to ſome cf his friends at 
Padua and Venice, among whom we find the name cf 
father Paul. This delay, however was the cauſe of 
this diſcovery being conteſted with him by the famous 
Scheiner, who likwiſe made the ſame obſervation in 
Oct. 1611, and we ſuppoſe had anticipated Galileo in 
the publication of it. 

About the end of Auguſt, Galileo left Padua and 
went to Florence; and in November following he was 
ſatisfied, that, from the Septernber preceding, Venus 
had been continually increaling in bulk, and that ſhe 
changed her phaſes like the moon. About the end of 
March 1611, Galileo went to Rome where he grati- 
fied the cardinals, and all the principal nobility, with 
a view of the new wonders he had diſcovered in the 
heavens, and among others the ſolar ſpots. | 

From theſe diſcoveries Galileo obtained the name of 
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Lynceus, after one of the Argonauts, who famous in Named 
antiquity for the acuteneſs ot his ſight; and moreover, 12 
the marquis of Monticelli inſtituted an academy, with Cem then 


the title of De Lincei, and made hm a member of it. 
Twenty-nine years Galileo enjoyed the uſe of his tele- 
ſcope, continually enriching aſtronomy with his obſer- 
vations : but by too cloſe an application to that inſtru- 
ment, and the detriment he received trom the nocturnal 
air, his eyes grew gradually weaker, tillin 1639 he became 
totally blind: a calamity which, however, neither broke 
his ſprits, nor interrupted the courſe of bis ſtudics. 

The firſt teleſcope that Galileo conſtructed magni- 
fied only three times: but preſently after, he made 
another which magnified 18 times: and afterwards 
with great trouble and expence, he conſtructed one 
that magnified 33 times ; and with this it was that he 
diſcovered the ſatellites of Jupiter and the ſpots of 


the ſun. a | | 
LI. Notwith- 
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Notwithflanding Galileo muſt be allowed to have 
conſiderable merit with reſpect to teleſcopes, it was 
neither that of the perſon who firſt hit upon the con» 
ſtruction, nor that of him who thoroughly explained 
the rationale of the inſtrument. This important fer- 
vice to ſcience was performed by John Kepler, whoſe 
name is famous on many accounts in the annals of phi- 
loſophy, and eſpecially by his diſcovery of the great 
law of motion reſpecting the heavenly bodies; which 
is, that the ſquares of their periodical times are as the 
cubes of their diſtances from the body about which they 
revolve ; a propoſition which, however, was not de- 
monſtrated beſore Sir Iſaac Newton. Kepler was aſtro- 
nomer to ſeveral of the emperors of Germany; he was 
the aſſociate of the celebrated altronomer Tycho Brahe, 
and the maſters of Deſcartes. 

Kepler made ſeveral diſcoveries relating. to the na- 
ture of viſion; and not only explained the rationale of 
the teleſcope which he found in uſe, but alſo pointed 
out methods of conſtructing others of ſuperior powers 
and more commodious — . 

It was Kepler who firſt gave a clear explication of 
the effects of lenſes, in making the rays of a pencil of 
light converge or diverge. He ſhowed, that a plano- 
convex lens makes rays that were parallel to its axis, 
to meet at the diſtance of the diameter of the ſphere 
of convexity ; but that if both ſides of the lens be 
equally convex, the rays will have their focus at the 
diſtance of the radius of the c'rcle, correſponding to 
that degree of convexity, But he did not inveſtigate 
any rule for the foci of lenſes unequally convex. He 
only ſays, in general, that they will fall ſomewhere in 
the medium, between the ſoci belonging to the two 
different degrees of convexity, It is to Cavallieri that 
we owe this inveſtigation. He laid down this rule: 
As the ſum cf both the diameters is to one of them, 
ſo is the other to the diſtance of the focus. All theſe 
rules concerning convex lenſes are applicable to thoſe 
that are concave ; with this difference that the focus 
is on the contrary ſide of the glaſs, as will be particu- 
larly ſhown m the ſecond part of this treatiſe. 

The principal effects of teleſcopes depend upon theſe 
plain maxims, viz. That objects appear larger in pro- 
portion to the angles which they ſubtend at the eye; 
and the effects is the ſame whether the pencils of rays 
by which objects are viſible to us, come directly from 
the objects themſelves, or from any place nearer to the 
eye, where they may have been united ſo as to form an 
image of the object; becauſe they iſſue again from 
thoſe points where there is no real ſubſtance, in certain 
directions, in the ſame manner as they did from the 
correſponding points in the objects themſelves. 

In fact, therefore, all that is eſfected by a teleſcope 
is, firſt to make ſuch an image of a diſtant object, by 
means of a lens or mirror: and then to give the eye 
ſome aſſiſtance ſor viewing that image as near as poſ- 
ible ; ſo that the angle which it ſhall ſubtend at the 
eye, may be very large compared with the angle which 
the object itſelf would ſubtend in the ſame fituation. 
This is done by means of an eye-glaſs, which ſo re- 
ſracts the pencils of rays, as that they may afterwards 


be brought to their ſeveral foci by the natural humours, 


of the eye. But it the eye was ſo formed as to be able 
to ſee the image with ſufficient diſtinctneſs at the ſame 


diſtance without any eye-glaſs, it would appear to him. 
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as much magaified as it does to another per on who 
makes uſe of a glaſs for that purpoſe, metre would 
not in all caſes have ſo large a field of view. 

If inſtead of an eye glaſs, an object, or the image 
of an object, be looked at through a ſmall hole in a thin 
plate or piece of paper held cloſe to the eye, it may be 
viewed very near to the eye, and, at the ſame diſtance, 
the apparent magnitude of the object will be the ſame 
in both caſes. For if the hole be ſo ſmall as to admit 
but a ſingle ray from every diſtinct point of the object, 
theſe rays will fall upon the retina in as many other 
diſtinct points, and make a diſtin image. They are 
only pencils or cones of rays, which have a ſenſible baſe, 
as the breadth of the pupil, that are capable, by 
their ſpreading on the retina, of producing an indi- 
{tint image, As very few rays, however, can be 
admitted through a ſmall hole, there. will ſeldom be 
light ſufficient to view any object to advantage in this 
manner, 

If no image be actually formed by the foci of the 
pencils without the eye, yet if by the help of any eye- 
glaſs, the pencils of rays ſhall enter the pupil, juſt as 
they would have done from any place without the eye, 
the viſual angle will be the ſame as if an image bad 
actually been formed in that place. Objects will not 
appear inverted through this teleſcope, becauſe the pen- 
cilswhich ſorm the images of them, only croſs one ano- 
ther once, viz. at the object glaſs, as in natural viſion 
they do in the the pupil of the eye. 


view is exceedingly ſmall. For ſince the pencils of 
rays enter the eye very much diverging from one ano- 
ther but ſew of them can be intercepted by the pu- 
pil, this inconvenience increaſes with the magniſying 
power of the teleſcope ; ſo chat philoſophers at this 
day cannot help wondering, that it was poſſible, with 
ſuch an inſtrument, for Galileo and others to have made 
the diſcoveries they did. It muſt have required incre- 
dible patience and addreſs. No other teleſcope, how- 
ever, than this, was ſo much as thought of for many 
years aſter the diſcovery. Deſcartes, who wrote 30 
years after, mentions no others as actually conſtructed, 
though Kepler had ſuggeſted ſome. 


It is to this great man that we are indebted for the G7 
- Teleſcope 
conſtruction of what we now call the aſtronomical tele- ;,yroxed 
ſcope, being the belt adapted for the purpoſe of viewing by Kep 


the heavenly bodies. The rationale of this inſtrument is 
explained, and the advantages of it are clearly pointed 
cut by this philoſopher, in his Catoptrics ; but, what 
is very ſurpriſing, he never actually reduced his excel- 
lent theory into praictice. Montucla conjectures, that 
the reaſon why he did not make trial of his new con- 
ſtruction was, his not being aware of the great increaſe 
of the field of view; ſo that being engaged in other 
purſuits, he might not think it of much conſequence 
to take any pains about the conſtruction of an inſtru- 


ment, which could do little more than anſwer the ſame 


purpoſe with thoſe of which he was already poſſeſſed. 
He mult alſo have foreſcen, that the. length of this te- 


leſcope muſt have been greater in proportion to its 
maguifying power : ſo that. it might appear to him "4 


. 
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Such is. the teleſcope that was firſt diſcovered and Gililean 


uſed by philoſophers; and it is remarkable that it tcleſcope 
ſhould be oſ a much more difficult conſtruction than . _ 
ſome other kinds that have been invented ſince, The dies: 
great inconvenience attending it is, that the field of thanotben. 


of 1 
be upon the whole not quite ſo good a conſtruction as 

og the former. 

Uu method It was not long, however, before Kepler's new 

rſt put in ſcheme of a teleſcope was executed : and the firſt per- 

practice by ſon who actually made an inſtrument of this conſtruc- 

Scheiner. tion was Father Scheiner, who has given a deſcription 
of it in his Roſa Ur/ina, publiſhed in 1630. If, fays 
he, you inſert two ſimilar lenſes (that is, both convex) 
in a tube, and place your eye at a convenient diſtance, 
vou will ſee all terreſtrial objects inverted, indeed, bat 
magnified and very diſtin, with a conſiderable extent 
of view. He afterwards ſubjoins an account of a te- 
leſcope of a differ:nt conſtruction, with two convex 
eye-glafſes, which again reverſes the images, and makes 
them appear in their natural poſition. Ihis difpofition 
of the lenſes had alſo been pointed out by Kepler but 
had not been reduced to practice by him, any more 
than the former. This conſtruction, however, anſwer- 
ed the end but very imperſectly; and Father Rheita 
preſently after hit upon a better conſtruction, uſing 
three eye-glafſes inſtead of two, This got the name 
of the terreſtrial teleſcope, being chiefly uted for tet re- 
ſtrial objects. 

The firſt and laſt of theſe conſtructions are thoſe 
which are now in common uſe. The proportion in 
which the firſt teleſcope magnifies, is as the focal 
length of the object · glaſs to that of the eye glaſs.— 
The only difference between the Gallilean teleſcope 
and the other is, that the pencils by which the extre- 
mities of any object are ſeen in this caſe, enter the eye 
diverging: whereas, in the other they enter it con- 
verging ; but if the ſphere of concavity in the eye- 
glals of the Galilean teleſcope be equal to the ſphere 
of convexity in the eye-glaſs of another teleſcope, their 
— 2 power will be the ſame. The concave 
eye-glaſs, however, being placed between the object- 
glaſs and its focus, the Galilean teleſcope will be 
ſhorter than the other, by twice the fecal length of 
the eye-glals. Conſequently, if the length of the te- 
leſcopes be the ſame, the Galilean will have the greater 
R 3 power. 

* * he invention of the teleſcope and microſcope ha- 
— im. ving incited mathematicians to a more careful ſtudy of 
wresthe dioptrics, and this having ſoon become almoſt a per- 
teleſcopes fe ſcience, by means of the diſcovery of Snellius, 
*heiner many different conſtructions were offered to the public. 
3 Huygens was particularly eminent for his 1yſtematic 
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5 knowledge of the ſubject, and is the author of the 
ove chief improvements which have been made on all the 
ebe dioptrical inſtruments till the time of Mr Dollond's 


diſcovery, He was well acquainted with the theory 
of aberration ariſing from the ſpherical figure ot the 
glaſſes, and has ſhowed ſeveral ingenious methods of 
diminiſhing them by proper conttructions of the eye 
pieces. He firſt ſhowed the advantages of two eye- 
glaſſes on the aſtronomical teleſcope and double mi- 
croſcope, and gave rules ſor this conſtruction, Id 
both enlarges the field and thortens the inſtrument. 
Mr Dollond adapted his conſtruction to the terreitrial 
teleſcope of De Rheita ; and his five eye pglafles arc 
nothing but the Huygenian eye-piece doubled. This 
conſtruction has been too haſtily given up by the ar- 
tilts of the preſent day for another, allo of Mr Dol- 
lond's, of four glaſſes. 
Viſion is more diſtinct in the Gallilcun teleſeope than 
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in the other, owing perhaps in part to there being no 90 
intermediate image between the eye and the object. Viſiou mot 
Beſides, the eye-glaſs being very thin in the centre, diſtinct in 
the rays will be leis liable to be diſtorted by irregula- fi, Geli. 
rities in the ſubſtance of the glaſs whatever be the ſcpes. 
cauie, we can ſometimes fee Jupiter's ſatellites very 
clearly in a Galitlean teleſcope not more than twenty 
inches or two feet long; when one of four or five feet, 97 
of the common ſort, will hardly make them viſible. Rinocul ar 

'The ſame Father Rheita, to whom we are indebted teleſcopes, 
for the uſeful conſtruction of a teleſcope for land- 
objects, invented a binocular teleſcope, which Father 
Cherubin, of Orleans, endeay.ured to bring into uſe 
afterwards. It conlitts of two teleſcopes faitened to- 
gether, and made to point to the fame object. When 
this inſtrument is well fixed, the object appears larger 
and nearer to the eye, when it is 1:en through both 
the teleſcopes, than through one of them only, though 
they have the very ſame magrifying power. But this 
is only an illuſion, occaſioned by the ſtronger imprei- 
ſion that two equal images, equally illuminated, make 
upon the eye. This advantage, however, is counter- 92 
balanced by the inconvenience attending the ule of it. Tel; opes. 

The firit who diltinguiſhed themſelves in grinding of Canpa- 
teleſcopic glatles were two Italians. Luſtachio Diviui ni and Di- 
at Rome, and Campani at Bologna, whoſe fame was . 
much ſuperior to that of Divini, or tliat of any other 
perſon of his time; though Divini himſelf pretended, 
that, in all the trials that were made with their glaſſas, 
his, of a great focal diſtance, performed better than 
thoſe of Campani, and that his rival was not willing 
to try them fairly, viz. with equal eye-glaſſes. It is 
generally ſuppoſed, however, that Campani really ex- 
celled Divini, both in the goodnels and the focal length 
of his object glaſſes. It was with teleſcopes made by 
Campani that Caſſini diſcovered the nearett ſatellites ct 
Saturn, They were made by the expreſs order of 
Louis XIV. and were of 86, 100, and 136 Pariſian 
feet ſocal length. 

Campani told his lenſes fer a great price, and took 
every poilible method to keep his art of making them 
a ſecret. | His laboratory was inacceiſible to all the 
world, till after his death; when it was purchaſed by 
Pope Benedi& XIV. who made a preſent of it to the 
academy called the /n/titute, eſtabliſhed in that city; 
and by the account which M. Fougeroux has given ct 
what he could diſcover from it, we learn that (excep: 

a machine, which M. Campani conſtructed, to work 
the baſons on which he ground his glaſſes) the good- 
neſs of his lenſes depended upon the clearneis cf his 
glaſs, his Venetian tripoli, the paper with which he 
polſhed his glaſſes, and his great fkill and addre:s 
as a workman. It was alſo che general opinion at Bo- 
logna, that he owed a great part of his reputation 
to the ſecrecy and air of myitcry which he affected; 
and that he made a great number of object glailes 
which he rejected, ſhowing only thoſe that were very 
good. He made few lenſes of a very great fecal di- 
{tance ; and having the misfortune to break one ct 
141 feet in two pieces, he took incredible pains to- 
join the two parts together, which he did at length 


effectually, ſo that it was uſed as if it had been entire; 


burt it is not probable that he would have taken ſo 
much pains about it, it, as he pretended, he could. 
very eaſily have made another as good. 

Sir, 
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Sir- Prul Neille, Dr Hooke ſays, made teleſcopes 
of 36 feet, pretty good, and one of 30, but not of 
proportional goodneſs, Afterwards Mr Reive firſt, 
and then Mr Cox, who were the moſt celebrated in 
England as grinders of optic glaſſes, made ſome good 
ones of 50 and 60 feet focal diſtance, and Mr Cox 
made one of 100; but how good, Dr Hooke could 
not aſſert. 
Borelli alſo, in France, made objeQ-glaſſes of a 
reat focal length, one of which he preſented to the 
Royal ſociety ; but we do not find any particular ac- 
ccent of their goodneſs. | 
With reſpect to the ſocal length of teleſcopes, theſe 


vary object and all others were far exceeded by M. Auzout, who 


glaſs made 


by Mr 


A uZzout, 
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Teleſcopes 
vied with- 
out tubes, 


tate 
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made one objet-glaſs of 600 feet focus; but he was 
never able to manage it, ſo as to make any uſe of it. 
Hartſocker is even ſaid to have made ſome of a ſtill 
reater focal length ; but this ingenious mechanic, 
finding it im poſſible to make uſe of object glaſſes the 
focal diſlance of which was much leſs than this, when 
they were incloſed in a tube, contrived a method of 
uſing them without a tube, by fixing them at the top 
of a tree, a high wall, or the rcof ot a houſe. 
Mr Huygens, who was alſo an excellent mechanic, 
made conſiderable improvements in the method of 
uſing an objet-glaſs without a tube. He placed it 


at the top of a very long pole, having previouſly in- 


cloſed it in a ſhort tube, which was made to turn in 
all directions, by means of a ball and ſocket. The 
axis of this tube he could command with a fine filken 
{tring; ſo as to bring it into a line with the axis of 
another ſhort tube, which he- held in his hand, and 
which contained the eye-glaſs. In this method he 
could make uſe of object- glaſſes of the greateſt magni- 
ſying power, at whatever altitude his object was, and 
even in the zenith, provided his pole was as long as 
his teleſcope; and to adapt it to the view of objects 
of different altitudes, he had a contrivance by which 
he could raiſe or depreſs a ſtage that ſupported his ob- 
jet-glaſs at pleaſure. | 

M. De la Hire made ſome improvement in this 
method of managing the object-glaſo, fixing it in the 
centre of a board, and not in a tube; but as it is not 
probable that this method will ever be made uſe of, 
ſince the diſcovery of both reflecting and achromatic 
teleſcopes, which are now brought to great perſeCtion, 
and lave even micrometers adapted to them, we ſhall 
w« deſcribe this apparatus minutely; but ſhall only 
vive a drawing of M. Huygen's pole, which with a 
very ſhort explanation, will be ſutficient for the pur- 
poſe, In fig. 1. a repreſents the pully by the help of 
which a Rage c, d, e, /, (that ſupports the object glaſs 
J, and the apparatus belonging to ic), may be raiſed 
higher or lower at pleaſure; the whole being counter- 
poiſed by the weight /, faſtened to a ſtring g. u, Is 
a weight, by means of which the centre of gravity of 
the apparatus belonging to the object glaſs is kept in 
the ball and ſocket, ſo that it may be eaſily managed 
by the ſtring Ju, and its axis brought into a line with 
the eye-glaſs at oo When it was very dark, M. Huy- 
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ns was obliged to make his objet. glaſs viſible by a 
antern y, ſo conſtrued as to throw the rays of light 
in a paralel direction up to it. 

The recollection of the incredible pains which phi- 
loſophers of the laſt age took in making obſervations, 
and the great expenices they were obliged to be at for 
that purpoſe, ſhould make us ſenſible of the obligations 
we are under to ſuch men as Gregory, Newton, and 
Dollond, who have enabled us to get clearer and more 
ſatisfactory views of the rem te parts of our ſyſtem, 
with much leſs labour and expence ; and ſhould like- 
wiie make us more diligent and ſolicitous to derive all 
the advantages we pothibly can from ſuch capital im- 
provements. 

The reaſon why it is neceſſary to make the common ,,,, 2 . 
dioptric teleſcope ſo very long, is, that the length of whoa 
them muſt be increaſed in no leſs a proportion than ſcopes mut 
the duplicate of the incr:aſe of their magnifying be made i 
power; ſo that, in order to magnify twice as much as long, 
before, with the ſame light and diſtinctneſs, the tele- 

{cope mult be lengthened four times; and to magniſy 
thrice as much, nine times; and fo on. 90 
Before we mention the refding teleſcope, it mult be of the x 
obſerved, that M. Auzout, in a paper delivered to the pertur:s a 
Royal Society, ubſerved, that the apertures which the 7<{r:cting 
object glaſſes of refracting teleſcopes can bear with **!-!-0p%. 
diſtiactneſs, are in about 4 ſub-· duplicate proportion to 
their lengths; and upon this ſuppoſition he drew up a 
table of the apertures proper for object glaſſes of a 

reat variety of focal lengths, from 4 inches to 400 

cet. Upon this occaſion, however, Dr Hooke ob- 
ſerved, that, the ſame glaſs will bear a greater or leſs 
aperture, according to the leſs or greater light of the 
object. It, for inſtance, he was viewing Go ſun, or 
Venus, or any of the fixed ſtars, he uſed ſmaller aper- 
tures : but it he wanted to view the moon by day- 
light; or Saturn, Jupiter, or Mars, by night, he uſed 
a larger aperture. 

But the merit of all theſe improvements was in a 
manner cancelled by the diſeovery of the much more 
commodious refledting tele/cope. For a refracting tele- 
ſcope, even of 1000 feet focus, ſuppoling it poſſible to 
be made uſe of, could not be made to magnify with 
diſtinctneſs more than 1000 times; whereas a reflecting 
teleſcope, not exceeding 9 or 10 feet, will magnity 
1200 times. 97 4 

It muſt be acknowledged (ſays Dr Smith in his Hiſtory «f 

Complete Syſtem of Optics), that Mr James, Gregory of the reflce- 
Aberdeen was the firit inventor of the reflecting tele- ting tele- 
ſcope z but his conſtruction is quite different from Sir ſcope. 
Haac Newton's, and not nearly ſo advantageous.” 
But according to Dr Pringle, Merſennius was the 

man who entertained the firit thought of a reflector. 

A teleſcope with ſpecula he certainly propoſed to the 
celebrated Deſcartes many years before Gregory's in- 
vention, though indeed in a manner ſo very unſatisfac- 

tory that Deſcartes, who had given particular atten- 

tion to the improvement of the teleſcope, was ſo tar 

from approving the propoſal, that he endeavoured to 
convince Meriennus of its fallacy (3). Dr Smith, 
| it 


— 
* 


() Lettres de Peſcartes, tom. ii. printed at Paris in 1657, lett. 29. and 32. See this point diſcuſſed by two 
lc ned and candid autzors, M. le Roy in the Encyclopedia, under the article Telgſeape, and M. Montecula in 


Hil. des Matlen. tom. ii. p., 644. 
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it appears · had never peruſed the two letters of Deſ- 
cartes to Merſennus which briefly touch on that ſub- 


1 


Again, as to his aſſertion, that Gregory's conſtruc- 
tion was not nearly ſo advantageous as Newton's, it 
may be accounted for from having ſet it down ear- 
ly in the compoſition of his work, and forgetting to 
qualify it afterwards, when, before the publication, he 
had received pretty ſure information to the contrary. 
Or perhaps he was influenced by the example of doctor 
Bradley, who had been a molt fucceſsful obſerver, and 
yet had always preferred the Newtonian teleſcope to 
the other. But we muſt certainly adjudge the ſupe 
riority to the latter, as that is now, and has been for 
ſeveral years paſt, the only inſtrument of the kind in 
requeſt. 

Gregory, a young man of an uncommon genius, 
was led to the invention, in ſeeking to correct two im- 
perſections of the common teleſcope : the firſt was its 
too great length, which made it leſs manageable; the 
ſecond the incorrectneſs of the image. Mathemat'- 
cians had demonſtrated, that a pencil cf rays could 
not be collected in a ſingle point by a ſpherical lens; 
and alſo, that the image tranſmitted by ſuch a lens 
would bein ſome degree incurvated. Theſe incon- 
veniences he believed would be obviated by ſubſtituting 
for the object- glaſs a metalic ſpeculum, of a parabo- 
lic figure, to receive the image, and to reflect it to- 
wards a ſmall ſpeculum of the ſame metal : this again 
was to return the image to an eye-glaſs placed behind 
the great ſpeculum, which ſor that purpoſe was to be 
perforated in its centre. This conſtruction he publiſh- 
ed in 1663, in his Optica Promo. But as Gregory, 
by his own account, was endowed with no mechan- 
ical dexterity, nor could find any workmen capable of 
realizing his invention, after ſome fruitleſs attempts in 
that way he was obliged to give up the purſuit; and 

robably, had not ſome new diſcoveries been made in 
light and colours, a refracting teleſcope would never 


more have been thought of, conlidering the difficulty 


of the execution, and the ſmall advantages that could 
accrue from it, deducible from the principles of optics 
that were then known. | 

But Newton, whoſe genius for experimental know- 
ledze was equal to that for geometry, happily inter- 
poſed, and ſaved this noble invention from well nigh 


periſhing in its infant- ſtate. He likewiſe at an early 


period of life had applied himſelf to the improvement 
of the teleſcope ; but imagining that Gregory's ſpe- 
cula were neither very neceſſary, nor likely to be exe- 
cuted, he began with proſecuting the views of Deſcar- 
tes, who aimed at making a more perfect ima of an 
object, by grinding lenſes, not to the figure of a .phere, 
but to that of one of the conic ſetions, Now, whillt 
he was thus employed, three ycars after Gregory's 
publication, he happened to take to the examination 
of the colours formed by a priſm, and having by the 
means of that ſimple inſtrument diſcovered the diffe- 
rent refrangibility of the rays of light, he then per- 
ceived that the errors of teleſcopes, ariſing from that 
cauſe alone, were ſome hundred times greater than 


ſuch as were occaſioned by the ſpherical figure of 


lenſes. This circumſtance forced, as it were, Newton 
to fall into Gregory's track, and to turn his thoughts 
to reflectors. The different refrangibility of the 
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rays of light (ſays he, in a letter to Mr Oldenburg, 
ſecretary to the Royal Society, dated in Feb. 1672) 
made me take reflections into conſideration: and find- 
ing them regular, ſo that the angle of reflection of all 
ſorts of rays was equal to the angle of incidence, I un- 
deritood that by their mediation optic in{truments 
might be brought to auy degree of perfection imagin- 
able, providing a rellecting ſubſtance could be found 
which would poliſh as finely as glaſs, and reflect as 
much ight as glais tranſmits and the art of commu- 
nicating to it a parabolic figure be alſo obtained. A- 
midit theſe thoughts I was forced from Cambridge by 
the intervening plague, and it was more than two years 
before I proceeded further.” 

It appears, then, that if Newton was rot the firſt 
inventor of the reflecting teleſcope, he was the main 
and eff:fual inventor. By the force of his admirable 
genius, he fell upon this new property of light; and 
thereby tound, that all lenſes of whatever figure, would 
be affected more or leſs wich ſuch priſmatic aberrations 
of the rays as would be an inſuperable obſtacle to the 
perfection of a dioptric teleſcope. 

It was towards the end of 1668, or in the beginning 
of the following year, when Nev. ton, being thus ob.1- 
ged to have recourle to reflectors, and not relying on 
any artificer for making his ſpecula, ſet about the work 
himſelf, and early in the year 1672 completed two 
ſmall reflecting teleſcopes. In theſe he ground the 

reat ſpeculum into a ſpherical concave ; not but that 
be approved ct the parabolic form propoſed by Gre- 
gory, though he found himſelf unable to accomplith 
it. In the letter that accompanied one of theſe in- 
ſtruments which he preſented to the Society he writes, 
e that though he then deſpaired of pertorming that 
work (to wit, the parabolic figure of the great ſpecu- 
lum) by geometrical rules, yet he doubted not bur 
that the thing might in ſome meaſure be accomplithed 
by mechanical devices.“ 

Not leſs did the difficulty appear to find a metallic 
ſubſtance that would be of a proper hardneſs, have the 
fewelt pores, and receive the ſmootheſt poliſh : a dif- 
ficulty in truth which he deemed almoſt unſurmount— 
able, when he conſidered, that every irregularity in a 
reflecting ſurface would make the rays of light ſtray 
five or {ix times more out of their due courſe, than the 
like irregularties in a reiracting one. In another let- 
ter, written ſoon after, he tells the ſecretary, „ that 
he was very ſenſible that metal reflects leſs light than 
glaſs tranſmits ; but as he had ſound ſome metalic 
ſubſtances to be more ſtrongly relive than others, 
to poliſh better, and to be ſrecr from tarnithing. 
than others, ſo he hoped that there might in time 
be found out ſome ſubſtances much freer from theie 
inconveniences than any yet known.” Newton there- 
fore laboured till he found a compotition that anſwer— 
ed in ſome degree, and le't it to tho who ſhould 
come after him to find a better, and preſented a re— 
flecting teleſcope to the Royal Society tom hom he 
received ſuch thanks as were due to curious and va- 
luable a preſent. And Huygens, ang of the greateſt 
geniuſes of the age, and hin gigi guiſhed impro- 
ver of the refractor, no o was imitrmed by Mr 
Oldenburg of the ditcov. : 1 Le wrote in anſwer 
te that it was an adm cope; and that Mr 
Newton had well ©: advantage which a 
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1 
concave ſpeculum had above convex glaſſes in collect- 
ing the parallel rays, which according to his own cal- 
ya, He wk was very great, Hence that Mr Newton 
could give a far greater aperture to that ſpeculum than 
to an object- glaſs of the ſme diſtance of focus, and 
conſequently magnify much more in this way than by 
an ordinary teleſcope : Beſides, that by the reflector 
he avoided an inconvenience inſeparable from object- 
glaſſes, which were the obliquity of both their ſur- 
taces, which vitiated the reſraction of the rays that 
paſs towards the ſides of the glaſe, and did more hurt 
than men were aware of: Again, that by the mere 
reflection of the metalline ſpeculum there were not ſo 
many rays loſt as in r which retiected a conſide- 
rable quantity by each of their ſurfaces, and beſides in- 
tercepted many of them by the obſcurity of their mat- 
ter: That the main buſineſs would be, to find a mat- 
ter fer the ſpeculum that would bear as good and even 
a polith as glaſs. Laſtly, he believed that Mr Newton 
had not been without conſidering the advantage which 
a parabolic ſpeculum would have over a ſpherical one 
in this conſtruction ; but had defpaired, as he himſelf 
had done, of working other ſurfaces than ſpherical 
ones with due exactneſs.“ Huygens was not ſatisfied 
with thus expreſſing to the ſociety his high approba- 
tion of the late invention; but drew up a favourable 
account of the new teleſcope, which he cauſed to 
be publiſhed in the Journal des Scavans for the year 


1672, and by that channel it was ſoon known over 


Europe. 

But how excellent ſoever the contrivance was ; how 
well ſoever ſupported and announced to the public : 
vet whether it was that the artiſts were deterred by 
the diſficuliy and labour of the work, or that the dil- 
coveries even of a Newton were not to be exempted 
tom the general ſatality attending great and uſeful in- 
ventions, the maling a fliwv and vexations progreſs to the 
authors ; the fact is, that excepting an unſucceſsful 
attempt which the ſociety made by employing an 
-tificer to imitate the Newtonian conſtruction, but 
upon a larger ſcale, and a diſguiſed Gregorian tele- 
ſcope ſet up by Caſſegrain abroad as a rival to New- 
ton's and that in theory only (for it never was put in 
execution by the author), no reflector was heard of for 
nearly half a century aſter. But when that period was 
elapſed, a reffecting teleſcope was at laſt produced to 
the world of the Newtonian conſt: uction by Dr Had- 
lev, which the author had the ſatisſaction to find 
exccuted in ſuch a manner as left no room to fear 
tʒat the invention would any longer continue in ob- 
icurity. 

This memorable event was owing to the genius, 
dexterity, and application, of Mr Hadley the in- 
ventor of the rellectiug quadrant, another moſt va- 
luable inſtrument. The two teleſcop2s which New- 
ton had made were but tix inches long, were held 
in the hand for viewing objects, and in power were 
compared to a fix-feet reſractor: whereas Had- 
ley's was above five ſcet long, was provided with a 
well-contrived apparatus for managing it and equalled 
in perf. rmance the famous a-rial teleicope of Huy- 
gens of 123 tert in length. Excepting as to the man- 
ner oſ making the ſpecula, we have, in the tranſactions 
of 1723, a complete deſcription, with a figure, of this 
teleſcope, together with that of the machine for mo- 


[VI | 
ving it; but by a ſtrange omiſſton, Newton's name is 
not once mentioned in that paper, ſo that any per- 
ſon not acquainted with the hiſtory of the inven- 


tion, and reading that account only, might be apt 
- conclude that Hadley had been the ſole contriver 
CI it. 

The ſame celebrated artiſt, after finiſhing two tele- 
ſcopes of the Newtonian conſtruction, accompliſhed a 
third in the Gregorian way; but, it would ſeem, leſs 
ſucceſs:ully, by Dr Smith's declaring fo ſtrongly in 
favour of the other. Mr Hadley ſpared no pains to 
inſtruct Mr Molyneux and the reverend Dr Bradley; 
and when thoſe gentlemen had made a ſufficient pro- 
ficiency in the art, heing deſirous that theſe teleſcopes 
ſhould become more public, they liberally commnnica- 
ted to ſome of the principal iuſtrument-makers of Lon- 
don the knowledge they had acquired from him. Now 
ſuch ſcholars, as it is eaſy to imagine, ſoon advanced 
beyond their maſters, and completed reflectors by 
CE and better methods than what had been taught 
them, 

Certain it is, at leaſt, that Mr James Short, as early 

as the year 1734, had ſignalized himſelf at Edinburgh 
by his work of this kind, Mr Maclaurin wrote that 
year to Dr Jurin, “ that Mr Short, who had be- 
gun with making glaſs ſpecula, was then applying 
himſelf to improve the metallic ; and that by taking 
care of the figure, he was enabled to give them 
larger apertures than others had done ; and that upon 
the whole they ſurpaſſed in perfection all that he had 
ſeen of other workmen.” He added, © that Mr 
Short*s teleſcopes were all of the Gregor ian conſtruc- 
tion; and that he had much improved that excellent 
invention.” This character of excellence Mr Short 
maintained to the laſt; and with more facility, as 
he had been well grounded both in the geometrical 
and philoſophical principles of optics, and upon the 
whole was a molt intelligent perſon in whatever rela- 
ted to his profeſſion. It was ſuppoſed he had fallen, 
upon a method of giving the parabolic figure to his 
great ſpeculum : a point of perfection that Gregory 
and Newton had withed for, but defpaired of attain- 
ing; and that Hadley had never, as far as we know, 
attempted either in his. Newtonian or Gregorian te- 
leſcope. Mr Short indeed ſaid he had acquired that 
faculty, but never would tell by what peculiar mean; 
he effected it; ſo that the ſecret of working that con- 
liguration, whatever it was, as far as it then appear- 
ed died with that ingenious artiſt. Mr Mudge, how- 
ever, hath lately realiſed the expectation of Sir Iſaac 
Newton, who, above 100 years ago, preſaged that 
the pu' « would one day poſſeſs a parabolic ſpeculum, 
not accomplitked by mathematical rules, but by me- 
chanical devices. | 

This was a defideratum, but it was not the only 
want ſupplied by this gentleman : he has taught us 
likewiſe a better compolition of metals for the ſpecu- 
la, how to grind them better, and how to give them a 
finer polith ; and this laſt part, (namely, the poliſh), 
he remarks, was the molt difficult and eſſential of the 
whole operation. © In a word (ſays Sir John Pringle), 
I am of opinion, there is no optician in this great city 
(which hath been fo long and fo juſtly renowned for 
ingenious and dexterous makers of every kind of ma- 
thematical inſtruments) ſo partial to his own abiliti-s 
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the mechanical proceſs now diſcloſed might have been 
known before by individuals of the profeſſion, yet 
that Mr Mudge has opened to them all ſome new 
and important lights, and upon the whole hath 
greatly improved the art of making reflecting tele- 
ſcopes.” 

The late reverend and ingenious John Edwards de- 
voted much of his time to the improvement of re- 
flecting teleſcopes, and brought them to ſuch per- 
feftion, that Dr Maſkelyne, the aſtronomer royal, 
ſound teleſcopes conſtructed by him to ſurpaſs in 
brightneſs, and other effentials, thoſe of the ſame ſize 
made by the beſt artiſts in London, The chiet ex- 
cellence of his teleſcopes ariſes from the compoſition, 
which, ſrom various trials on metals and ſemimetals, 
he diſcovered ſor the ſpecula, and from the true pa- 
rabolic figure, which, by long practice, he had found 
a method of giving them, preferable to any that was 
known before him. His directions for the compoſition 
of ſpecula, and for caſting, grinding, and poliſhing 
them, were publiſhed, by order of the commiſſioners 
of longitude, at the end of the Nautical Almanack 
for the year 1787. To the ſame almanack is allo an- 
nexed his account of the cauſe and cure of the tre- 
mors which particularly affect reflecting teleſcopes more 
than refracting ones, together with remarks on the 
ſaid tremors by Dr Maſkelyne. See TEIES cor. 

But in conſtructing reflecting teleſcopes ot extra- 
ordinary magnifying powers, Herſchel has diſ- 
played ſkill and ingenuity ſurpaſſing all his predeceſſors 
in this department of mechanics. He has made them 
from 7, 10, 20, to even 40 feet in length; and with 
the inſtrument of theſe latter dimenſions he is now em- 
ployed in making diſcoveries in aſtronomy. Of its 
conſtruction, magnifying powers, and the curious col- 
lection of machinery by which it is ſupported and 
moved from one part of the heavens to another, ac- 
counts will be given under the word TzLEsCOPE. 

The greateſt improvement in refrading teleſcopes 
hitherto made public (c) is that of Mr Dollond, of 
which an account has already been given ina preced- 
ing ſeftion, wherein his diſcoveries in the ſcience of 
Optics were explained. But, beſides the obligation 
we are under to hum for correcting the aberration of 
the rays of light in the focus of object. glaſſes, arifing 
from their different refrangibility, he made another 
conſiderable improvement m teleſcopes, viz. by cor- 
recting, in a great meaſure, both this kind of aber- 
ration, and alio that which ariſes from the ſpherical 
form of lenſes, by an expedient of a very different 
nature; viz. increaſing the number of eye-glaſles. 

If any perſon, ſays he, would have the viſual angle 
of a teleſcope to contain 20 degrees, the extreme pen- 
eils of the field muſt be bent or reſracted in an angle 
of 10 degrees ; which, if it be performed by one eye- 
glaſs, will cauſe an abberration from the figure, in pro- 
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dee, that, however ſome parts of 


1 
portion to the cube of that angle; but if two gl: fe; 
are ſo proportioned and ſituated, as that the refration 
may be equally divided between them, they will each 
of them produce a refraction equal to half the required 
angle; and therefore, the aberration being in propor- 
tion to the cube of halt the angle taken twice over, 
will be but a fourth part of that which is in propor- 
tion to the cube of the whole angle; becauſe twice 
the cube of 1 is but 4 of the cube of 2; fo the aber 
ration from the figure, where two eye-glaſſes are 


rightly proportioned, is but a fourth of what it muſt | 


unavoidably be, where the whole is performed by a 
ſingle eye-glaſs. By the ſame way of reaſoning, when 
the refraction is divided between three glaſſes, the 
aberration will be found to be but the ninth part cf 


what would be produced irom a ſingle glaſs; becauſe 


three times the cube of 1 is but one-ninth of the cube 
of 3. Whence it appears, that by encreaſing the num- 
ber of eye-glaſſes, the indiſtinctneſs which is obſer- 
ved near the borders of the field of a teleſcope may 
be very much diminiſhed, though not entirely taken 


"Th 
e method of correcting the errors arifing fron 
the different refrangibility of light is of a different con- 
ſideration from the former. For, whereas the errors 
from the figure can only be diminiſhed in a certain 
proportion according to the number of glaſſes, in this 
they may be entirely corrected by the addition of only 
one glaſs; as we find in the aſtronomical teleſcope, that 
two eye-glaſſes, rightly proportioned, will cauſe the 
edges of objects to appear ſree from colours, quite to 
the borders of the field. Alſo in the day-teleſcope, 
where no more than two eye-glaſſes are abſolutely ne- 
ceſſary for erecting the object, we find, that by the 
addition of a third, rightly ſituated, the colours, which 
would otherwiſe make the image confuſed, are entirely 
removed. This, however, is to be underſtood with 
ſome limitation: for though the different colours into 
which the extreme pencils mult neceſſarily be divided 
by the edges of the eye-glafſes, may in this manner 
be brought to the eye in a direction parallel to each 
other, fo as, by the hamours of the eye, to be made 
to converge to a point on the retina ; yet, if the glaſſes 
exceed a certain length, the colours may be ſpread too 
wide to be capable of bemg admitted through the 
pupil or aperture of the eye; which is the reaſon, that 
in long teleſcopes, conſtructed in the common manner, 
with three eye-glaſles, the field is always very much 
contracted. 

Theſe conſiderations firſt ſet Mr Dollond on contri- 
ving how to enlarge the field, by increaſing the num- 
der of eye-glafſes without any hinderance to the diſtinct- 
neſs or brighneſs of the image; and though others 
had been about the ſame work before, yet, obſerving 
that ſome five- glaſs teleſcopes which were then made 
would admit of farther improvement, he endeavoured 
to conſtru one with the fame number of glaſſes in a - 


M m better 
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(e) Dr Blair's diſcovery, mentioned n“ 19, will undoubtedly lead to improvements ſuperior to thoſe of 
Dollond; but as his memoir on the ſubject is not yet-publiſhed, we feel not ourſelves at liberty to make longer 


extracts from it. 


urs, 


The reader will ſee the whole in the Philoſophical Tranſactions of the Royal Society of 
an, whenever that body ſhall be pleaſed to favour the public with a third volume of its learned 
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better manner: which ſo far anſwered his expectations, 
as to be allowed by the beſt judges to be a conſider- 
able improvement on the former. 

Encouraged by this ſuccels, he reſolved to try if he 
eould not make ſome farther enlargement of the field, 
by the addition of another glaſs, and by placing and 
proportioning the glaſſes in ſuch a manner as to cor- 
rect the aberrations as much as poſũble, without any 
detriment to the diſtinctneſs; and at laſt he obtained as 
large a field as is convenient or neceſſary, and that even 
in = longeſt teleſcopes that can be made. | 

Theſe teleſcopes with fix glaſſes having been well re 
ccived, and ſome of them being gone into foreign parts, 
it ſeemed a proper time to the author to ſettle the date 
of his invention; on which account he drew up a letter, 
which he addreſſed to Mr Short, and which was read 
at the Royal Society, March 1. 1753“. 

Various other attempts were made about this H to 

mo 
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Mr Smith's 
propoſal to ſhorten and otherwiſe improve teleſcopes. 
Morten te. theſe we mult juſt mention that of Mr Caleb Smith, 
leſcopes: who, after giving much attention to the ſubjeR, thought 
that he had found it poſſible to rectify the errors which 
ariſe {rom the different degrees of retrangibility, on the 
principle that the fines of refraction, or rays differently 
refrangible, are to one another in a given proportion, 
when their ſines of incidence are equal; and the method 
which he propoſed for this purpoſe was to make the 
ſpeculums of glaſs inſtead of metal, the two ſurfaces 
having different degrees of concavity. But we do not 
find that his ſcheme was ever executed; nor is it pro- 
bable, for reaſons which have been mentioned, that any 
advantage could be made of it. 

To Mz Short we are indebted for the excellent con- 
trivance of an equatorial teleſcope, or, as he likewiſe 
called it, a portalle ol r valory for with it pretty accu- 
rate obſervations may be made with very little trouble, 
by thoſe who have no building adapted to the purpoſe. 
The inſtrument conſiſts of an ingenious piece of ma- 
chinery, by the help of which a teleſcope mounted 
upon it may be directed to any degree of right aſcen- 
ſion or declination, ſo that the place of any of the 

Leavenly bodies being known, they may be found 
without any trouble, even in the day-time. Alſo, 
being made to turn parallel to the equator, any cbject 
is eaſily kept in view, or recovered, without moving 
the eye from its ſituation. By this inſtrument, Mr 
Short informs us, that moſt of the ſtars of the firſt 
and ſecond magnitude have been ſeen even at mid- 
day, and the ſun ſhining bright; as alſo Mercury, 
Venus, and Jupiter. Saturn and Mars are not ſo eaſy 
to be ſeen, on account of the faintneſs of their light, 
except when the ſun is but a few hours above the ho- 
rizon. This particular effect depends upon the tele- 
ſcope excluding almoſt all the-light, except what 
comes from the object itſelf, and which might other- 
wiſe efface. the impreſſion made by its weaker light 
upon the eye. Any teleſcope of the fame magnifying 
power would have the ſame effect, could we be ſure of 
pointing it right. For the ſame reaſon, alſo, it is that 
ſtars are viſible in the day · time from the bottom of a 
deep pit. Mr Ramflen has lately invented a portable 
obſervatory or equatorial teleſcepe, which may perhaps 
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te leſcope, 
or portable 
obſerva- 
tory, 


the light of the ſtar remaining the ſame in all magni- 


ng is ſeen immediately by the help of the ſame machinery 


1 C 8. Hiſtor, 
ſuperſede the uſe of Mr Short's. See AsrTrononyY, 
n 504. | 

In order to enable us to ſee the fixed ſtars in the Hens 
day time, it is neceſſary to exclude the extraneous ſerve th; 
light as much as poſſible, For this reaſon the greater flat in t 
magnifying power of any teleſcope is uſed, the more 2 
eaſily a fixed ſtar will be diſtinguithed in the day. time; 


fying powers of the ſame teleſcope, but the ground 
upon which. it is ſeen becoming — by increaſing 
the magnifying power; and the viſibility of a ſtar de- 
3-59 very much upon the difference between its own 
ight and that of the ground upon which it is ſeen, A 
fixed ſtar will be very nearly equally viſible with tele- 
ſcopes of very different apertures, provided the magni- 
iying power remains the ſame. 

It a comet, or any other heavenly body, be viewed 
through this equatorial teleſcope, properly rectified, it 
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what is its true place in the heavens. Other aſtrono- 
mical problems may alſo be ſolved by it, with great 
eaſe and certainty. _ 
M. /Epinus. propoſes to bend the tubes of long te- Mr ii 
leſcopes at right angles, fixing a plane mirror in the nus. fre 
angle, in order to make them more commodious for . 
viewing objects near the zenith of the obſerver; and 
he gives particular inſtrutions how to make them in ggg 
this form, eſpecially when they are furniſhed with mi. 
crometers. We are alio informed that a little plan- 
ſpeculum is ſometimes placed between the laſt eye-glats 
and the eye in the reflecting teleſcopes, at an angle of 
452, for the ſame purpoſe, | 
| 105 
The invention of Micxoscorks was not much later Hiſtory + 
than that of teleſcopes; and, according to Borellus, microſo 
whoſe account we do not find to have been called in 
queſtion by any perſon, we are indebted for thera to 
the ſame author, at leaſt to Z. Janſen, in conjunc- 
tion with his ſon ; and for this latter favour we may, 
perhaps, be conſidered as under more obligation to 
them than for the former, the microſcope having more 
various and extenſive uſes, with reſpect to philoſophy, 
than the teleſcope. In our ideas, however, it ap- 
pears ſomething greater, and more extraordinary, to 
be able to ſee objects too diſtant to be perceived by 
the naked eye, than thoſe that are too near to be ſeen 
by us; and therefore there is more of the ſublime in 
the teleſcope than the microſcope. Theſe two inſtru- 
ments, though different in their application, are not- 
withſtanding very ſimilar ; as both of them aſſiſt us 
in the diſcovery of objects that we muſt otherwiſe have 
remained unacquainted with, by enlarging the angle 
which they ſubtend at the eye. 
The Janſens, however, have not always enjoyed 
undiſturbed, that ſhare of reputation to which they 
ſeem to be entitled, with reſpe& either to the teleſcope 
or the microſcope. The diſcovery of the latter, in par- 
ticular, has generally been conſidered as more uncer- 
tain than that of the former. All that many writers 
ſay we can depend upon is, that microſcopes were firſt 
uſed in Germany about the year 1621. Others fay 


poſitively, that this inſtrument was the e of 
Cor- 


* This paragraph is extracted from this paper in the Tranſactions; but Dollond's improvementthere deſcribed, 
is not accompanied by any diagram. For a minute account of it, and of eye-pieces in general, ſee Lud/am's Eſays 
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Cornelius Drebell, no philoſopher, but a man of curio- 


ſity and ingenuity, who alſo invented the thermometer. 

According to  Borellus, Zacharias Janſen and his 
ſon 3 the firſt microſcopes they had conſtruct- 
ed to prince Maurice, and Albert archduke of Au- 
ſtria. William Borell, who gives this account in a 
letter to his brother Peter, ſays, that when he was am- 
baſſador in England, in 1619, Cornelius Drebell, with 
whom he was intimately acquainted, ſhowed him a mi- 


croſtope, which he ſaid was the ſame the archduke 


had given him, and had been made by Janſen himſelf. 
This inſtrument was not ſo ſhort as they are genera'ly 
made at preſent, but was fix feet long, conſiſting of a 
tube of gilt copper, an inch in diameter, ſupported by 
three braſs pillars in the ſhape of dolphins, on a baſe 
of ebony, on which the ſmall objects were placed. 
This microſcope was evidently a compound one, or 


ſcope made rather ſomething betwixt a teleſcope and a micro- 
by Janſen, ſcope, what we ſhould now, perhaps, chooie to call 


a megalaſcop:; ſo that it is poſſible that ſingle micro- 
ſcopes might have been known, and in uſe, ſome 
time before: but perhaps nobody thought of giving 
that name to ſingle lenſes ; though, from the firſt uſe of 
lenſes, they could not but have been uſed for the pur- 
poſe of magnifying fmall objects. In this ſenſe we 
have ſeen, that even the ancients were in poſſeſſion of 
microſcopes; and it appears from Jamblicus and Plu- 
tarch, quoted by Dr Rogers, that they gave ſuch in- 
ſtruments as they uſed for this purpoſe the name of 
dioptra. As ſpectacles were certainly in uſe long be- 
fore the invention of teleſcopes, one can hardly help 
concluding, that lenies muſt have been made ſmaller, 
and more convex, for the purpoſe of magnitying 
minute objects; eſpecially as the application of this 
kind of microſcope was nearly the ſame with that of a 
ſpeRacle-glaſs, both of them being held cloſe to the 
eye. At what time lenſes were made ſo ſmall as we 
now generally uſe them for magnifying in ſingle 
microſcopes, we have not found. But as this muſt ne- 
ceſſarily have been done gradually, the only proper ob- 
ject of inquiry is the invention of the double or com- 
pound microſcope , and this is clearly given, by the 
evidence of Borellus abovementioned, to Zacharias 
Janſen, the inventor of the teleſcope, or his ſon, 

The invention of compound microſcopes is claimed 
by the ſame Fontana who claimed the diſcovery of te- 
leſcopes ; and though he did not publiſh any account 
of this invention till the year 1646 (notwithſtand- 
ing he pretended to have made the diſcovery in 1618), 
Montucla, not having attended perhaps to the teſti- 
mony of Borellus, is willing to allow bis claim, as he 
thought there was no other perſon who ſeemed to have 
any better right to it. | 

Euſtachio Divini made microſcopes with two com- 
mon obje&-glaſſes, and two plano-convex eye. glaſſes 
joined together on their convex ſides fo as to meet in 
a point. The tube in which they were incloſed was 
as big as a man's leg, and the eye-glailes almoſt as 
broad as the palm of a man's hand. Mr Oldenburg, 
ſecretary to the royal ſociety, received an account of 
this inſtrument from Rome, and read it at one of their 
meetings, Augult 6. 1668. 

It was in this period that Hartſocker improved 
ſingle microſcopes, by uſing ſmall globules of gla(s, 
- made by melting them in the flame of a candle, in- 


T  .& A 
ſtead of the lenſes which had before been made uſe of 
for that purpoſe. By this means he firſt diſcovered the 
animaicula in ſe mine maſculina, which gave riſe to a 
new ſyſtem of generation. A microſcope of this kind, 
conlilting of a globule of g of an inch in diameter, 
M. Huygens demonſtrated to magnify 100 times; and 
ſince it is eaſy to make them of leſs than half a line in 
diameter, they may be made to magni'y zoo times. 
Were it not for the difficulty of applying objects to 
theſe magnifiers, the want of light, and the ſmall field 
of diſtin viſion, they would certainly have been the 
moſt perfect of all microſcopes. 

But no man diſtinguiſhed himſelf ſo much by micro- 
ſcopical diſcoveries as the famous M. Lecuwenhoek, 
though he uſed only ſingle lenſes with ſhort foci, pre- 
ferring diſtinctneſs of viſion to a large magnifying 
power. 

NM Leeuwenhoek's microſcopes were all ſingle ones, 
each of them conſiſting of a ſmall double conver-glaſ:, 
ſet ia a ſocxet between two ſilver plates rivetted toge- 
ther, and pierced with a ſmall hole; and the object 
was placed on the point of a needle, fo contrived as 
to be placed at any diſtance from the lens. Ii the ob- 
jects were ſolid, he faitened them with glue; and if 
they were fluid, or on other accounts required to be 
ſpread upon glaſs, he placed them on a ſmall piece of 
Muſcovy talc, or glaſs blown very thin; which he af- 
terwards glued to his needle. He had, however, a dit- 
ferent apparatus for viewing the circulation of the 
blood, which he could fix to the fame microſcopes. 

The greateſt part of his microſcopes M. Leeuwen- 
hoek bequeathed to the Roya! Society. They were con- 
tained in a ſmall Indian cabinet, in the drawers of 
which were 13 little boxes, or caſes, in each of which 
were two microſcopes, neatly fitted up in ſilver; and 
both the glaſs and the apparatus were made with his 
own hands. 

The glaſs of theſe lenſes is exceedingly clear, but 
none of them magnifies ſo much as thoſe globui*s 
which are frequently uſed in other microſcopes ; but 
Mr Folkes, who examined them, thought that they 
ſhowed objects with much greater diſtinctneſs, which 
M. Leeuwenhoek principally valued. His diſcoveries, 
however, are to be aſcribed not ſo much to the good- 
neſs of his glaſſes, as to his great judgment, acquired 
by long experience, in ufing them. He alſo particn- 
larly excelled in his manner of preparing objects for 
being viewed to the moſt advantage. 

Mr Baker, who alſo examined M. Leeuwenbock's 
microſcopes, and made a report concerning them to 
the Royal Society, ſound that the greateſt magnifier 
among them enlarged the diameter of an obje& about 
160 times, but that all the reſt fell much ſhort of that 
power: ſo he concluded that M. Leeuwenhoek mutt 
bave had other microſcopes of a much greater magni- 
tymg power for many of his diſcoveries. And it ap- 
pears, he ſays, by many circumſtances, that he had 
luch microſcopes. | | 

It appears from M. Leeuwenhoek's writings, that 
he was not unacquainted with the method of viewing 
opague objects by means of a ſmall concave reflectin 
mirrror, which was afterwards improved by M. Lie- 
berkhun. For, after deſcribing his apparatus for view- 
ing eels in glaſs tubes, he adds, that he had an inſtru- 
ment to which he ſcrewed a microſcope ſet in braſs, 
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upon which microſcope he faſtened a little diſh of 
braſs, probably that his eye might be thereby aſſiſted 
to ſee objects better; for he ſays he had filed tho braſs 
which was round his microſcope as bright as he could, 
that the light, while he was viewing objects, might 
be reflected from it as much as poſſible. This micro- 
ſcope, with its diſh, is conſtructed upon principles fo 
{ſimilar to thoſe which are the foundation of our ſingle 
microſcope by refled on (ſee Micxoscoet), that it 
may well be ſuppoied to have given the hint to the 
ingenious inventor of it, provided he ever attended 
to it. 


2 In 1702, Mr Wilſon made ſeveral ingenious im - 

micro. provements in the method of uſing ſingle magnifiers, 

ſcope, for the purpoſe of viewing tranſparent objects; and 
his microſcope, which is alſo a neceſſary part of the 
ſolar microſcope, is in very general uſe at this day. 

111 (See Micaoscorx, ſect. of 

Adams's In 1710, Mr Adams gave to the Royal Society the 

method of following account of his method of making ſmall glo- 

A bules for large magnifiers. He took a piece of fine 

globules X "myo . . 

for larze Window-glaſs, and cut it with a diamond into as many 


magnifiers. lengths as he thought proper, not exceeding 4 of an 
inch in breadth ; then, holding one of them between 
the fore-finger and thumb of each hand over a very 
fine flame, till the glaſs began to ſoften, he drew it 
out till it was as fine as a hair, and broke; then put - 
ting each of the ends into the pureſt part of the flame, 
he had two globules preſently, which he could make 
larger or leſs at pleaſure. If they were held a long 
time in the flame, they would have ſpots in them, ſo 
that he drew them out preſently after they became 
round. The ſtem he broke off as near to the globule 
as he could, and lodging the remainder between the 
plates, in which holes were drilled exactly round, the 
microſcope, he ſays, performed to admiration, 'Thro' 
theſe magniſiers, he ſays, that the ſame thread of very 
fine muſlin apᷣpeared three or four times bigger than it 
din the largeſt of Mr Wilſon's magnitiers. 

The ingenious Mr Grey hit upon a very eaſy expe- 
dient to make very good temporary microſcopes, at a 
ſ-opes by very little expence, They conſiſt of nothing but very 
Mr Cre. ſmall drops of water, taken up with a point of a pin, 

and put into a ſmall hole made in a piece of metal. 
Thoſe globules of water do not, indeed, magnify ſo 
much as thcſe which are made of glaſs of the ſame 
rc, becauſe the refractive power of water is not ſo 
great; but the ſame purpoſe will be anſwered nearly 
as well by making them ſomewhat ſmaller. 

The ſame ingenious perſon, obſerving that ſmall he- 
terogeneous particles incloſed in the glaſs of which mi- 
croſcopes are made, were much magnified when thoſe 
glaſſes were looked through, thought of making his 
microſcopes of water that contained living animalcula, 
to ſee how they would look in this new ſituation; and 
he ſound his ſcheme to anſwer even beyond his utmolt 
expectation, ſo that he could not even account for 
their being magnified ſo much as they were: for it 
was much more than they would have been magnified 
if they had been placed beyond the globule, in the pro- 
per place for viewing objects. But Montucla obterves, 
that, whea any object is incloſed within this ſmall 
tranſparent glubule, the hinder-part of it acts ke a 
concave mirror, provided they be fituated between that 
ſurſace and the focus; and that, by this means, they 
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are magnified above 34 times more than they would 
have been in the uſual way. 


Hi ſtory, 


After the happy execution of the reflecting tele- Pr = 


ſcope, it Was natural to expect that attempts would 
alſo be made to render a ſimilar ſervice to microſcopes. 
Accordingly we find two plans of this kind. The 
firſt was that of Dr Robert Barker. His inſtrument 
differs in nothing from the reflecting teleſcope, ex- 
cepting the diſtance of the two ſpeculums, in order to 
adapt it to thoſe pencils of rays which enter the mi- 
croſcope N whereas they come to the tele- 
ſcope from very diſtant objects nearly parallel to each 


other. | 
This microſcope is not ſo eaſy to manage as the 


common ſort, For viſion by reflection, as it is much 
more perfect, ſo it is far more difficult than that by 
refraction. Nor is this microſcope ſo uſeful for any 
but very ſmall or tranſparent objects. For the object, 
being between the ſpeculum aud image, would, if it 
were large and opaque, prevent a due reflection. 


ker's 
refleQing 


micro. 


ſcope. 


Dr Smith invented a double reflecting microſcope, p- Smith 
of which a theoretical and practical account is given refleiog 
in the remarks on the ſecond volume of his Syſtem of micro- 


Optics. 
the conducting of a work ſo multifarious as ours is 
always liable, this inſtrument was omitted under the 
article Micxoscorz. As it is conſtructed on prin- 
ciples eſſentially different from all others, and, in the 
opinion of the ableſt judges whom we have confulted, 
incomparably ſuperior to them all, the reader will not 
be ill pleaſed with the following practical deſcription, 


though it appears not perhaps in its moſt proper place. 


Through ſome of thoſe incidents to which ſcope 


ſuperior to 


all others, 


Plate 


Fig. 2. is a ſection of this microſcope, where ABC cccLv, 


and abc are two ſpecula, the former concave, and the 
latter convex, incloſed within the tube DEFG. The 
ſpeculum ABC, is perforated like the ſpeculum of a 
Gregorian teleſcope; and the object to be magnified is ſo 
placed between the centre and principal focus of that 
ſpeculum, that the rays flowing from it to ABC are 
reflected towards an image pg. But before they are 
united in that image they are received by the convex 
ſpeculum abe, and thence reflected through the hole 
BC in the vertex of the concave to a ſecond image 
ru, to be viewed through an eye-glaſs J. The object 
may either be ſituated between 1. two ſpecula, or, 
which is perhaps better, between the principal focus 
and vertex ? of the convex ſpeculum abc, a ſmall hole 
being made m its vertex for the incident rays to pals 
through. When the microſcope is uſed, let the ob- 


je& be included between two little round plates of 


Muſcovy-glaſs, fixed in a hole of an oblong braſs plate 
mn, intended to ſlide cloſe to the back ſide of the con- 
vex ſpeculum ; which muſt therefore be ground flat on 
that ſide, and ſo thin that the object may come pre- 


ciſely to its computed diſtance from the vertex of the 


ſpeculum. The ſlider muſt be kept tight to the back 
of the metal by a gentle ſpring. The diſtance of the 
object being thus determined once for all, diſtindt vi- 
ſion to different eyes, and through different eye glaſſes, 
muſt be procured by a gentle motion of the little 
tubes that contain theſe glaſſes. Theſe tubes mult be 
made in the uſual form of thoſe that belong to Sir 
Iſaac Newton's reflecting teleſcope, (lee TxLESCOPE), 
having a ſmall hole in the middle of each plate, at the 
ends of the tube, ſituated exactly in each focus . 

Slals; 
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glaſs : the uſe of theſe holes and plates is to limit the 
viſible area, and hinder any ſtraggling rays from enter- 
ing the eye. To the tube of the eye-glaſs is faſtened 
the rm g, on which the adjuſting ſcrew turns. A 
ſimilar arm « is attached to the fixed tube X, in which 
the neck of the ſcrew turns; and by turning the but- 
ton y, the eye tube is moved farther from or nearer to 
the object, by which means different ſorts of eyes ob- 
tain diſtinct viſion. | 

The rays which flow from the object directly thro” 
the hole in the concave ſpeculum and through the 
eye-glaſs, by mixing with the reflected rays, would 
dilute the image on the retina, and therefore muſt be 
intercepted. This is done by a very ſimple contri- 
vance: The little hole in the convex ſpeculum is 

ound conical as in the figure; and a conical ſolid P, 
of which the baſe is larger than the orifice in the back 
of the convex ſpeculum, ſupported on the {lender pil- 
lar PQ, is ſo placed as to intercept all the dir-@ rays 
from the eye-glaſs. All the tubes are ſtrongly black- 
ed on their infides, and ſo is the conical ſolid, to hin- 
der all reflection of rays from theſe objects upon the 
convex ſpeculum. The little baſe, too, of the ſolid 
ſhould be made concave, that whatever light it may 
ſtill reflect, may be thrown back upon the objet; and 
its back-ſide being conical and blacked all over, will 


which the concave ſpeculum may ſcatter upon it, and 
ſo prevent their coming to the eye-glals. 
Notwithſtanding the interpoſition of this conical 
ſolid, yet when Bo eye-glals is taken out, diſtant ob- 
jets may be diſtinctly ſeen through the microſcope, 
by rays reflected from the metals, and diverging upon 
the eye from an image behind the convex ſpeculum. 
But this mixture of foreign rays with thoſe of the ob- 
je, which is common to all kinds of microſcopes in 
viewing tranſparent objects, is uſually prevented by 
placing beſore the object a thick double convex-lens L, 
to collect the ſkylight exactly upon the object. This 
lens ſhovld be juſt ſo broad as to ſubtend the oppoſite 
angle to that which the concave ſpeculum ſubtends at 
the object. The annular frame of the lens mult be 
very narrow, and connected to the microſcope by two 
or three ſlender wires or blades, whoſe planes produced 
may paſs through the object, and intercept from it as 
little ſky-light as poſſible. 1 
This is not the place for explaining the principles 
of this microſcope, or demonſtrating its ſuperiority over 
moſt others ; nor are ſuch explanation and demonſtra- 
tion neceſſary. Its excellence, as well as the princi- 
ples upon which it is conſtructed, will be perceived by 
the reader, when he has made himſelf maſter of the 
laws of reſraction and reflection as laid down in the 
enſuing part of this article. 
In 1738 or 1739, M. Lieberkuhn made two capi- 
tal improvements in microſcopes, by the invention of 
the /olar microſcope, and the microſcope for opaque olijecla. 
When he was in England in the Winter of 1739, he 
ſhowed an apparatus of his own makisg, for each of 
theſe purpoſes, to ſeveral gentlemen of the Royal So- 
cicty, as well as to ſome opticians, particularly Mr 
Cuff in Fleet-{treet, who took great pains to improve 
them. 
The microſcope for opaque objects remedies the in- 
convenience of having the dark lide of an object next 
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either abſorb or laterally diſperſe any ſtraggling rays 
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the eye. For by means of a concave ſpeculum of ſil- 
ver, highly polithed, in the centre of which a magni- 
ſying lens is placed, the object is ſo ſtrongly illumi- 
nated that it may be examined with all imaginaizle 
eaſe and pleaſure. A convenient apparatus of this 
kind, with four different ſpeculums and magnifiers of 
different powers, was brought to perfection by Mr 
Cuff. | 
M. Lieberkuhn made conſiderable improvements in 
his ſolar microſcope, particularly in adapting it to the 
view of opaque objects; but in what manner this end 
was effected, M. Apinus, who was highly entertained 
with the performance, and who mentions the ſact, was 
not able to recollect; and the death of the ingenious 
inventor prevented his publiſhing any account of it 
himſelf. M. Æpinus invites thoſe perſons who came 
into the poſſeſſion of M. Lieberkuhn's apparatus to 
publiſh an account of this inſtrument ; but it doth not 
appear that his method was ever publiſh2d. 
This improvement of M. Lieherkuhn's induced M. 
Epinus himſelf to attend to the ſubjet; and by this 
means he produced a very valuable improvement in this 
inſtrument. For by throwing the light upon the fore - 
ſide of any object by means of a mirror, before it is 
tranſmitted through the object. lens. all kinds of objects 
are equally well repreſented by it. 116 
M. Euler propoſed a ſcheme to introduce viſion by Reſlected 
reflected light into the magic lantern and ſolar micro. licht ivtro- 
ſcope, by which many inconveniences to which thoſe bee 
inſtruments are ſubject might be avoided. For this ſcope and 
pur poſe, he ſays, that nothing is neceſſary but a large magic lan- 
concave mirror, perforated as for a teleſcope ; and that tern. 
the light be ſo fituated, that none of it may paſs di- 
rectly through the perforation, ſo as to fall on the 
images of the objects upon the ſcreen. He propoſes 
to have four different machines, for objects of different 
ſ1zes ; the firſt for thoſe of ſix feet long, the ſecond for 
thoſe of one foot, the third for thoſe of two inches, 
and the fourth for thoſe of two lines; but it is need- 
leſs to be particular in the deſcription of theſe, as more 
perfect inſtruments are delcribed under the article 
Mickoscorx. 
Several improvements were made in the apparatus 
to the ſolar microſcope, as adapted to view opaque 
objects, by M. Zeiher, who made one conſtruction 
for the larger kind of objects, and another for the 
ſmall ones. 127 
Mr Martin having conſtructed a folar microſcope of Mr hur- 
a larger ſize than common, for his own uſe, the illu- bs w=_— 
minating lens being 41 inches in diameter, and all the the 61 
other parts of the inſtrument in proportion, found, that microſcope. 
by the help of an additional part, which he does not 
deſcribe, he could ſee even opaque objects very well. 
If he had made the lens any larger, he was aware that 
the heat produced at the focus would have been too 
great for the generality of objects to bear. The expence 
of this inſtrument, he ſays, does not much exceed the 
price of the common ſolar microſcope. 118 
The ſmalleſt globules, and conſequently the greateſt Di'rorre's 
magnifiers, for microſcopes, that have yet been execu- exttaordi- 
ted, were made by T. Di Torre of Naples, who, in ry An. 
1765, ſent four of them to th: Royal Society. The onde : 
largeſt of them was only two Paris points in diameter, 
and it was ſaid to magnify the diameter of an object 
640 times. The ſecond was the ſize of one Paris point, 


and 
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| and the third was no more than half of a Paris point, 
or the-144th part of an inch in diargater, and was faid 
to magnify the diameter of an obje& 2560 times. One 
of theſe globules was wanting when they came into 
the hands of Mr Baker to whoſe examination they 
were referred by the Royal Society. This gentleman, 
ſo famons for his ſkill in microſcopes, and his extraor- 
dinary expertneſs in managing them, wa; not able to 
make any uſe of theſe. ith that which magnihes 
the leaſt, he was not able to ſee any object with ſatis- 
ſation; and he concludes his account with 5 
his hopes only, that, as his eyes had been mue 
uſed to microſcopes, they were not injured by the 
attention he had given to them, though he believed 
there were ſew perſons who would not have been blind- 
ed by it. 

The conſtruction of a teleſcope with fix eye-glafles 
led M. Euler to a ſimilar conſtruction of microicopes, 
by introducing into them fix lenſes, one of which ad- 
mits of ſo ſmall an aperture, as to ſerve, inſtead of a 
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Paar I. THEORY or OPTICS: 


TJ HIS part of the ſcience contains all that hath 

been diſcovered concerning the various motions 
of the rays of light, either through different mediums, 
or when reflected from different ſubſtances in the ſame 
medium. It contains alſo the rationa/e of every thing 
which hath been diſcovered with regard to viſion; the 


optical deceptions to which we are liable; and, in ſhort, 


ought to give the reaſon of all the known oprical phe- 
nomena.— The ſcience is commonly divided into three 
parts, viz, dioptrics, which contains the laws of re- 
fraction, and the phenomena depending upon them ; 
catoptrics, which contains the laws of reflection, and 
the phenomena which depend on them ; and, laſtly, 
chromatics, which treat of the phenomena of colour. 
But this definition 1s of no uſe in a treatiſe of Optics, 
as moſt of the phenomena depend both on refraction 
and reflection, colour itſelf not excepted. For this 
reaſon though we have given detached articles under 
the words DioyTRrics, CaToeTRrICs, and CHROMA:“ 
Tics; we have reſerved to this place the explana- 
tion of the laws of reflection and refraction, by which 
all optical phenomena may be accounted for. 
Sect. I. Of the properties of Light in general. 

Unvtx the article LicaT we have given ſome ac- 
count of the controverſies concerning its nature. The 
opinions of philoſophers may, in general, be arranged 
under theſe two: 1. That the phenomena of viſion and 
illumination are produced by the undulations of an ela- 
ſic fluid, much in the ſame manner as ſound is produ- 
ced by the undulations of air, This opinion was firſt 
offered to the public by Des Cartes, and afterwards 
by Mr Hughens, 'and has lately been revived by Mr 
Euler, who has endeavoured to explain the phenomena 
upon mechanical principles .—2d, That the phenome- 
Different na of viſion are produced by the motion and action of 
vpinious matter emitted from the ſhining body with immenſe 
concerning Velocity, moving uniformly in ſtraight lines, and acted 
the nature on by other bodies; ſo as to be reflected, refracted, 
#i light. or infected, in various ways, by means of forces which 
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19 
diaphragm to exclude all fareign light, though, us he 
ſays, it neither leſſens the field of view, nor the bright. 
neſs of objects. oo £4 | 
The improvement of all dioptric inſtruments is pi 
greatly impeded by inequalities in the ſubſtance of the attondin 
glaſs of which they are made; but though many at- the con. 
tempts have been made to make glaſs without that ſrucicy,y 
imperfection, none of them have been hitherto quite %optri: in, 
effectual. M. A. D. Merxlein, having found ſome ltrumenu 
laſs which had been melted when a building was on 
fre, and which proved to make excellent object glaſ- 
ſes, for teleſcopes; concluded that its peculiar good. 
neſs aroſe trom its-not having been diſturbed when it 
was in a fluid ſtate; and therefore he propoſed to take 
the metal out of the furnace in iron veſſels, of the 
ſame form that wax wanted for the glafs ; and after it 
had been perfectly fluid in thoſe vel, to let it ſtand 
to cool without any diſturbance. But this is not al- 
ways found to anſwer, f 
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act on it in the ſame manner as on other inert matter. 
Sir Ifaac Newton has ſhown, in the moſt incontrover- 
tible manner, the total diſſimilarity between the phe- 
nomena of vifion and the legitimate conſequences of 
the undulations of an elaſtic fluid. All Mr Euler's 
ingemous and laborious diſcuſſions have not removed 
Newton's objections in the ſmalleſt degree. Sir Iſaac 
adopts the vulgar opinion, therefore, making light of 
the difficulties objected to it, b*cauſe none of them 
are inconſiſtent with the eſtabliſhed principles of me- 
chanics, and are merely difficulties of conception to 
limited faculties like ours. We need not deſpair of 
being able to decide, by experiment, which of theſe 
opinions is neareſt to the truth; becauſe there are phe- 
nomena where the reſult ſhould be ſenſibly different in 
the two hypotheſes. At preſent, we ſhall content our- 
ſelves with giving ſome account of the legitimate con- 
ſequences of the vulgar opinion as modified by Sir 
Iſaac Newton, viz. that light conſiſts of ſmall particles 
emitted with very great velocity, and attracted or. re- 
pelled by other bodies at very ſmall diſtances. 294 

Every viſible body emits or reflects inconceivably Ligbtiſſues 
fmall particles of matter from each point of its ſurface, in ſtraight 
which ifſue from it continually (not unlike ſparks from lines fon 
a coal) in ſtraight lines and in all directions. "Theſe . 
particles entering the eye, and ſtriking upon the retina , (ur. 
(a nerve expanded on the back part of the eye to re- face. 
ceive their impulſes), excite in our minds the idea of 
light. And as they ditfer in ſubſtance, denſity, velo- 
city, or magnitude, they produce in us the ideas of 
different colours: as will be explained in its proper 
place, 

That the particles which conſtitute light are ex- 
ceedingly ſmall, appears from hence, viz. that it a hol: 
be made through a piece of paper with a needle, rays 
of light ſrom every object on the farther ſide of it are 
capable of paſſing through it at once without the leaſt 
conſuſion; for any one of thoſe objects may as clearly 
be ſcen through it, as if no rays paſſed through it from 
any of the reſt. Further, if a candle is lighted, and 
there be no obſticle in the way to obſtruct the pro- 


greſs 
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Relrad ion. greſs of its rays, it will fill all the ſpace within two 


w—-— miles of it every way with luminous particles, before 
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of light to make any number of angles in their courſe, it Cauſe of 
is impoſſible ſor us to make them deſcribe a curve, ex- Reſraction. 


it has loſt the leaſt ſenſible part of its ſubſtance there- 


by. | 

"That theſe particles proceed from every point of the 
ſurface of a viſible body, and in all directions, is clear 
from hence, viz. becauſe wherever a ſpectator is pla - 
ced with regard to the body, every point of that part 


of the ſurface which is turned towards him is viſible 


to him. That they proceed from the body in right 


lines, we are aſſured, becauſe juſt ſo many and no more 


will be intercepted in their paſſage to any place by an 
interpoſed object, as that object ought to intercept, 
ſuppoſing them to come in ſuch lines. 

The velocity wich which they proceed from the ſur- 
face of the viſible body is no lefs ſurpriſing than their 
minuteneſs: the method whereby philoſophers eſtimate 
their ſwiftneſs, is by obſervations made on the eclipſes 
of Jupiter's ſatellites ; which eclipſes to us appear about 
ſeven minutes ſooner than they ought to do by calcu- 
lation, when the earth is placed between the ſun an1 
him, that is, when we are neareſt to him; and as much 
later, when the ſun is between him and us, at which 
time we are fartheſt from him; from whence it is con- 
cluded, that they require about ſeven minutes to paſs 
over a ſpace equal to the diſtance between the ſun and 
us, which is about 95,000,000 of miles. 

A ſtream of theſe particles iſſuing from the ſurface 
of a viſible body in one and the ſame direction, is call- 
ed a ray of /i;ht. FT 

As rays proceed from a viſible body in all directions, 
they neceſſarily become thinner and thinner, continu- 
ally ſpreading themſelves as they paſs along into a lar- 
ger ſpace, and that in proportion to the ſquares of their 
diſtances from the body; that is, at the diſtance ot 
two ſpaces, they are four times thinner than they are 
at one; at the diſtance of three ſpaces, nine times thin- 
ner, and ſo on: the reaſon of which is, becauſe they 
ſpread themſelves in a twofold manner, viz- upwards 
and downwards, as well as {idewiſe. 

The particles of light are ſubject to the laws of at- 
traction of coheſion, like other ſmall bodies; for it a 
ray of light be made to paſs by the edge of a kniſe, 
it will be diverted from its natural courie, and be in- 
flected towards the edge of the knife. The like in- 
flection happens to a ray when it enters obliquely in- 
to a denſer or rarer ſubſtance than that in which it was 
before, in which caſe it is ſaid to be refracted; the laws 
of which refraction are the ſubje& of the following 
ſe ction. 


* 


Sect. II. Of Refraction. 


cept in one ſingle caſe, namely, where they paſs through © 


a medium, the denſity of which uniformly either in- 


ox 
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creaſes or decreaſes. This is the caſe with the light of caſe the 
the celeſtial bodies, which paſſes downwards through rns of 


our atmoſphere, and likewiſe with that which is re- 
flected upwards through it by terreſtrial objects. In 


both theſe caſes, it deſcribes a curve of the hyperbolic 


kind ; but at all other times it proceeds in ſtraight 
lines, or in what may be taken for ſtraight lines with- 
out any ſenſible error, 


$1. The cauſe of Refrattion, and the law ly which 
it is performed 


Tur phenomena of refraction are explained by an 
attractive power in the medium through which light 
paſſes, in the following manner: All bodies being en- 
dowed with an attractive force, which is extended to 
ſome diſtance beyond their ſurfaces ; when a r 


ight de- 
ſcribe a 
Curve. 


Theno- 
mena of 
refraction 
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an attrac- 


ay of tive pow © 


light paſſes out of a rarer into a denſer medium (if this in the 


latter has a greater attractive force than the former, as 
is commonly the caſe), the ray, juſt before its entrance, 
will begin to be attracted towards the denſer medium; 
and this attraction will continue to act upon it, till 
ſome time after it has entered the medium; and there- 
fore, if a ray approaches a denſer medium in a direc- 
tion perpendicular to its ſurface, its velocity will be 
continually accelerated during its paſſage through the 
ſpace in which that attraction exerts itſelf ; and there- 
fore, after it has paſſed that ſpace, it will move on, 
till it arrives at the oppoſite fide of the medium, with 
a greater degree of velocity than it had before it en- 
tered. So that in this caſe its velocity only will be al- 
tered. Whereas, if a ray enters a denſer medium 
obliquely, it will not only have its velocity augment- 
ed thereby, but its direction will become leſs oblique 
to the ſurface. Juſt as when a ſtone is thrown down- 
wards obliquely from a precipice, it falls to the ſurtace 
of the ground m a direction nearer to a perpendicular 
one, than that with which it was thrown from the 
hand. From hence we ſee a ray of light, in paſſing 
gut of a rarer into a denſer medium, is retracted to- 
wards the perpendicular; that is, ſuppoſing a line 
drawn perpendicularly to the ſurface of the medium, 
through the point where the ray enters, and extended 
both ways, the ray in paſling through the ſurface is 
refracted or bent towards the perpendicular line; or, 
which is the ſame thing, the line which it deſcribes by 
its motion after it has paſſed through the ſurface, 
makes a leſs angle with the perpendicular, than the 
line it deſcribed before. All which may be illuſtrated 
in the following manner. 


medium. 


Pap 4 Li6nr, when proceeding from a luminous body, Let us ſuppoſe firſt, that the ray paſſes out of va. Plate 
hes” without being reflected from any opaque ſubltance, or cuum into the denſer medium ABCD (fig. 3.), aud cceLiv. 


inflected by paſſing very near one, is invariably found 
to proceed in ſtraight lines, without the leaſt deviation. 
But if it happens to paſs obliquely from one medium 
to another, it always leaves the direction it had betore, 
and aſſumes a new one; and this change of courſe is 
called its refra#ion. Aſter having taken this new di- 
rection, it then proceeds invariably in a ſtraight line 
till it meets with a different medium, when it is again 
turned out of its courſe; It muſt be obſerved, how- 
ever, that though by this means we may caule the rays 


that the attractive force of each particle in the medium 
is extended from its reſpective centre to a diſtance 
equal to that which is between the lines AB and EF, 
or AB and GH; and let KL be the path deſcribed 
by a ray of light in its progreſs towards the denſer 
medium. This ray, when it arrives at L, will enter the 
attractive forces of thoſe particles which lic in AB the 
ſurface of the denſer medium, and will therefore ceaſe 
to proceed any longer in the right line KLM, but will 
be diverted from its courle by being attracted towards 
the 
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Cauſe of the line AB, and will begin to deſcribe the curve LN, 


* 


N 


Relraction. paſſing through the ſurface AB in ſome new direction, 


as OQ ; thereby making a leſs angle with a line, as 
PR, drawn perpendicularly through the point N, than 


it would have done had it proceeded in its firſt direc- 


tion KLM. | 

Farther : Whereas, we have ſuppoſed the attractive 
force of each particle to be extended through a ſpace 
equal to the diſtance between AB and EF, it is evi- 
dent that the ray, after it has entered the ſurface, will 
ill be attracted downwards, till it has arrived at the 
line EF; for, till that time, there will not be fo many 

articles above it which will attra& it upwards, as be- 

fow: that will attract it downwards. So that after it 
has entered the ſurface at N, in the direction OQ , it 
will not proceed in that direction, but will continue 
to deſcribe a curve, as NS; after which it will proceed 
ſtraight on towards the oppoſite ſide of the medium, 
being attracted equally every way; and therefore will 
at laſt proceed in the direction XS T, {till nearer the 
perpendicular PR than before. 

Now if we ſupppoſe ABZY not to be a vacuum, but 
a rarer medium than the other, the caſe will ſtill be 
the ſame ; but the ray will not be ſo much refracted 
from its rectilineal courſe, becanſe the attraction of the 
particles of the upper medium being in a contrary di- 
rection to that of the attraction of thoſe in the lower 
one, the attraction of the denſer medium will in ſome 
meaſure be deſtroyed by that of the rarer. 

On the contrary, when a ray paſſes out of a denſer 
into a rater medium, if its direction be perpendicular 


to the ſurface of the medium, it will only loſe ſorne- 


what of its velocity, in paſling through the ſpaces of 
attraction of that medium (that is, the ſpace wherein 
it. is attracted more one way than it is another). If its 
direction be oblique, it will continually recede from 
the perpendicular during its paſſage, and by that 
means have its obliquity increaſed, juſt as a ſtone 
thrown up obliquely from the ſurface of the earth in- 
creaſes its obliquity all the time it riſes. Thus, ſup- 
poling the ray TS paſſing out of the denſer medium 
ABCD into the rarer ABZY, when it arrives at S it 
will begin to be attracted downwards, and fo will de- 
ſcribe the curve SNL, and then proceed in the __ 


line LK; making alarger angle with the perpendicular 


PR, than the line TSX in which it proceeded during 
its paſſage through the other medium, 

We may here make a general obſervation on the 
forces which produce this deviation of the rays of 
light from their original path. They ariſe from the 
joint action of all the particles of the body which are 
ſufficiently near the particles of light; that is, whoſe 
diſtance from it is not greater than the line AE or 
GA; and therefore the whole force which acts on a 
particle in its different ſituations between the planes 
GH and EF, follows a very different law from the 
force exerted by one particle of the medium. 

The ſpace through which the attraction of coheſion 
of the particles of matter is extended is ſo very ſmall, 
that in conſidering the progreſs of a ray of light out 
of cne medium into another, the curvature it deſcribes 
in paſſing through the ſpace of attraction is generally 
neglected ; and its path is ſuppoſed to be bent, or, in 
the uſual terms, the ray is ſuppoſed to be refracted 
only in the point where it enters the denfer medium. 


4 
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Now the line which a ray deſcribes. before it enters 
a denſer or a rarer medium, is called the incident ray: 


The angle comprehended between the incident ray 
and the perpendicular, is the angle incidence; and 
that between the refracted ray and the perpendicular, 
is the angle of reſraBtion. 

There is a certain and immutable law or rule, by 
which refraction is always performed; and that is this: 
Whatever inclination a ray of light has to the ſurface 
of any medium before it enters it, the degree of re- 
fraction will always be ſuch, that the proportion be- 
tween the ſine of the angle of its incidence, and that 


of the angle of its refraction, will always be the 


ſame in that medium. 


To illuſtrate this: Let us ſuppoſe ABCD (fig. 4) oc.” 


to repreſent a rarer, and ABEF a denſer medium : let 
GH be a ray of light pafling through the firſt and en- 
tering the ſecond at H, and let HI be the refracted 
ray: then ſuppoſing the perpendicular PR drawn thro? 
the point H, on the centre H, and with any radius, 
deſcribe the circle APBR ; and from G and I, where 
the incident and refracted rays cut the circle, let fall 
the lines GK and IL perpendicularly upon the line 
PR; the former of theſe will be the fine of the angle 
of incidence, the latter of refraction. Now if in this 
caſe the ray GH is ſo refracted at H, that GK is 
double or triple, &c. of IL, then, whatever other in- 
clination the ray GH might have had, the fine of its 
angle of incidence would have been double or triple, 
&c. to that of its angle of refraction. For inſtance, 
had the ray paſſed in the line MH before refraction, 
it would have paſſed in ſome line as HN afterwards, fo 
ſituated that MO ſhould have been double or triple, 
&c, of NQ. 

When a ray paſſes out of a vacuum into air, the ſine 
of the angle of incidence is found to be to that of re- 
fraction as 100036 to 100000. 

When it palles out of air into water, as about 4 


"Wh 
en out of air into glaſs, as about 17 to 11. 
When out of air into a diamond, as about 5 to 2. 
This relation of the ſine of the angle of incidence 
to that of refraction, which is a propoſition of the 
molt extenſive uſe in explaining the optical phenome- 
na on phyſical or mechanical principles, may be de- 
monſtrated in the following eaſy and familiar man- 
ner. | 
Lemma I. The augmentations or diminutions of 
the ſquares of the velocities produced by the unitorm 
action of accelerating or retarding forces, are propor- 


tional to the forces, and to the ſpaces along which 
they act, jointly, or are proportional to the products 


of the forces multiplied by the ſpaces. 

Let two bodies be uniformly accelerated from a 
ſtate of reſt in the points A a, along the ſpaces AB, 
a b, fig. 5. by the accelerating forces F/, and let 
AC, a c, be ſpaces deſcribed in equal times; it is 
evident ſrom what has been ſaid under the articles 
Gravity and ACCELERATION, that becauſe theſe ſpaces 
are deſcribed with motions uniformly accelerated, 
AC and ac are reſpectively the halves of the ſpaces 
which would be uniformly deſcribed during the ſame 
time with'the velocities acquired at C and 

| therefore 


Re fraction. 
that which it deſcribes after it has entered, is the re- 
fratted ray. 


c, and are 
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e 
therefore meaſures of theſe velocitics. And as theſe 


Refraftion. yelocities are uniformly acquired in equal times, they 


are meaſures cf the accelerating forces. Therefore 
AC: ac F: . Alfo, from the nature of uniformly 
accelerated motion, the ſpaces are proportional to the 
ſquares of the acquired velocities. Therefore, (ufing 
the ſymbols /* C, V , &c. to expreſs the ſquares 
of the velocities at Cc, &c.) we have 
ſ /*B:y/*C=AB: AC 
| S* Ci#* ZAC ac? 
Ve: x/*b=ac: ab 

Therefore, by equality of compound ratios 

B: A ABI AC: ab x AB xF:abxf. 
And in like manner V D: V d=ADxF:edx/; 
and v3 B— 9 D: =- d=BDXF: bd xf/. 

E. D. | 

Corol. If the ſbrces are as the ſpaces inverſely, the 
augmentations or diminutions of the ſquares of the ve- 
locities are equal, | 

Remark. If DB, db, be taken extremely ſmall, 
the products BDF and h may be called the 
momentary actions cf the forces, or the momentary 
increments of the ſquares of the velocities. It is 
uſually expreſſed, by the writers on the higher me- 


chanics, by the ſymbol Y 4 r, or Ade, where f means the 


accelerating force, and s or ds means the indefinitely 
ſmall ſpace along which it is uniformly exerted. And 
the propoſition is expreſſed by the fluxionary equa- 
tion Fir v, becauſe v v is half the increment of v', 
as is well known. 

Lemma 2. (being the 49th propoſition of the firſt 
book of Newtons Principia.) It a particle of mat- 
ter, moving with any velocity along the line AC, be 
impelled by an accelerating or retarding force, acting 
in the ſame or in the oppoſite direction, and if the 
intenſity of the force in the different points B, F, H, C, 
&c. be as the ordinates BD, FG, &c. to the line 
DGE, the areas BFGD, BHKD, &c. will be as 
the changes made on the ſquare of the velocity at B, 
when the particle arrives at the points F, H, &c. 

For let BC be divided into innumerable ſmall por- 
tions, of which let FH be one, and let the force be 
ſuppcſed to act uniformly, or to be cf invariable in- 
tenfity during the motion along FH ; draw Gl per- 
pendicular to HK: It is evident that the rectangle 
FHIG will be as the product of the accelerating 
force by the ſpace along which it acts, and will there- 
fore expreſs the momentary increment of the ſquare 
of the velocity. (Lemma 1.) The ſame may be ſaid 
of every ſuch rectangle. And if the number of the 
portions, ſuch as TH, be in reaſed, and their magni- 


tude diminiſhed without end, the rectangles will ulti- 


mately occupy the whole curvilineal area, and the 
ſorce will be continually varying in its intenſity, The 
curvilineal areas will therefore be as the finite changes 
made on the ſquare ol the velocity, and the propoit- 
tion is demonſtrated. | 
Coro!, The whole change made on the ſquare of 
te velocity, is equi to the ſquare of that velocity 
which the accelerating force wonld communicate to 
the particle by impelling it along BC from a ſtate of 
reſt in 3B. For the area BCED will ſtill expreſs the 
lquare of this velocity, and it equally expreiles the 
change made on the ſquare of ary velocity wherewich 


Ver. XIII. 


I 


C 


the particle may paſs through the point B, and is in- Caufe of 


8. 


dependent on the magnitude of that velocity. 

Remark, The figure is adapted to the caſe where 
the forces all conſpire with the initial motion of the 
particle, or all oppoſe it, and the area exprefſcs an 
augmentation or a diminutien of the ſquare of the ui. 
tial velocity. But the reaſoning would have been the 
ſame, although, in ſome parts of the line BC, the 
forces had conſpired with the initial motion, and in 
other parts had oppoſed it. In ſuch a caſe, the or- 
dinates which expreſs the intenſity of the forces mult 
lie on different ſides cf the abſciſſa BC, and that part 
of the area which lies on one fide muſt be conſidered 
as negative with reſpect to the other, and be ſubtract- 
ed from it. Thus, if the forces are repreſented by 
the ordinates cf the dotted curve line DHe, which 
crofſes the abſciſſa in H, the figure will correſpond 
to the motion of a particle, which, after moving uni- 
form'y along A, is ſubjected to the action of a va- 
riable accelerating force during its mction along PH, 
and the ſquare of its initial velocity is increated by 
the quantity BHD ; aſter which it is retarded during 
its motion along HC, and the ſquare of its vclocit 
in H is diminiſhed by a quantity HC. Therefor: 
the ſquare of che initial vel city is changed by a quan- 
tity BHD—HCz, or HCe—BHD. 

This propoſition 1s perhaps the moſt important in 
the whole ſcience of mechanics, being the founga- 
tion of every application of mechanical theory to the 
explanation of natural phenomena. No traces of it 
are 0 be found in the writings of philoſophers bcſore 
the publication of Newton's Principia, although it is 
aſſumed by John Bernoulli and o:her detrators from 
Newton's greatneſs as an elementary truth, without 
ary acknowledgment of their obligations to its au- 
thor. It is uſually expreſſed by the equation fer v 
and Fs, i e. the ſum of the momentary actions 
is equal to the whole or finite increment of the ſquare 
of the velocity. 


PROPOSITION. 


When light paſſes obliquely into cr out cf a tranſ- 
parent ſubſtance, it is refrated ſo that the fine of 
the angle of incidence is to the fine of the angle of 
reſraction in the cenſtant ratio of the velocity of the 
refracted light to that cf the incident light. 

Let ST, KR (fig. 7.), repreſent twn p'ares (pa- 
rallel to, and equidiſtant from, the refraGing ſurface 
XY) which bound the ſpace in which the light, du- 
ring its paſſage, is ated on by the refracting forces, 
as explained in nꝰ 125. The inteniity of the refracting 
forces being ſuppoſed equal at equal diſtances from the 
bounding planes, though any how different at ditf-- 
rent diſtances frem chem, may be repreſented by the 
ordinates Ta, nq, pr, c R, &c. of the curve 2 30 pe, 
ot which the form muſt be determined from obſer- 
vation, and may remain fcr ever unknown, The 
phenomena cf infleted light ſhow us that it is at- 
tracted by the refracting ſubſtances at ſme didlancee, 
and repelled at others. 

Let the light, moving uniform'y in the dire&icn 
AB, enter the reſracting ſtratum at B. It will nat 


proceed in that direction, but its paih will be incur- 
vated upwards, While aged on by a repulſive force, 
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Cauſe of and downwards, while impelled by an attraQive force. 

R- fraction It will deſcribe ſome curvilineal path Bdo CDE, 

a which AB touches in B, and will finally emerge from 

the reſrating ſtratum at E, and move uniformly in a 

ſtraight line EF, which touches the curve in E, It, 

through 5, the interſection of the curve of forces 

with its abſciſſa, we draw ho, cutting the path of the 

light in e, it is evident that this path will be concave 

upwards between B and o, and concave downwards 

between o and E. Alſo, if the initial velocity of the 

light has been ſufficiently ſmall, its path may be fo 

much bent upwards, that in ſome point 4 its direc- 

tion may be parallel to the bounding planes. In this 

caſe it is evident, that being under the influence of a 

repulſive force, it will be more bent upwards, and it 

will deſcribe /, equal and fimilar to 4B, and emerge 

in an angle g fs equal to ABG. In this caſe it is re- 

flected, making the angle of reflection equal to that 

of incidence. By which it appears how reflection, 

refraction, and infletion, are produced by the ſame 
forces and performed by the ſame laws. 

But let the velocity be ſuppoſed ſufficiently great 
to enable the light to penetrate through the ref c- 
ing ſtratum, and emerge from it in the direction EF; 
jet AB and EF be ſuppoſed to be deſcribed in equal 
times: They will be proportional to the initial and 
finel vel cities of the light. Now, becauſe the re- 
ſracting forces muſt act in a direction perpendicular to 
the ref, acting ſuriace (ſince they ariſe from the joint 
action of all the particles of a homogenious ſubſtance 
wi:ich are within the ſphere of mutual action), they 
cannot affet the motion the light eſtimated in the 
direction of the refratiing ſurface. If, therefore, AG 
be drawn perpendicular to ST, and FK to KR, the 
lines GB, EK, muſt be equal, becaule they are the 
motions AB, EF, eſtimated in the direction of the 
Planes, Draw now EL parallel to AB. It is alſo 
equal to it. Therefore EL, EF, are as the initial 
and final velceities of the light. But EF isto EL as 
the ſine of the angle ELK to the fine of the angle 
LFK; that is, as the fine of the angle ABH to the 
nne of the angle FEI; that is, as the fine of the angle 
cui incidence to the fine of the angle of refraction. 

Ey the ſame reaſin ng it will appear that light, 
moving in the direction and with the velocity FE, will 
deſrribe the path EDB, and will emerge in the di- 
rection and with the velocity BA. 

Jet another ray enter the reſratting ſtratum per- 
pencicularly at B, and emerge at Q. Take two points 
N, P, in the line FQ , extremely near to each other, 
ſo that the reſtacting forces may be ſuppoſed to act 
uniformly along the ſpace NP: draw NC, PD, pa- 
rwlcl to S', CM perpedicular to DP, and MO 
perpendicular to CD, which may be taken for a 
ttraight line. Then, becauſe the forces at C and N 
are equal, by ſuppoſ:tion they may be repreſented 
by the equal lines CM and NP. The force NP is 
v-holly employed in accelerating the light along NP; 
but the force CM being tranſverſe to the motion 
BD, is but partly ſo employed, and may be conceived 
as ariling {rem the joint action of the forces CO, OM, 
ot wich CO only is employed in accelerating the mo- 
tim of the lizht, while OM is employed in incur- 
vating its path. Now it is evident, from the ſimi- 


Larity of che uiangles DCM, MCO, that DC: CM 


F Part] 


=CM: CO, and that 'DC * COg CM e CM=NP NI Cauſe of 
NP. But DC CO and NP« NP are as the products Refradin 
of the ſpaces by the accelerating forces, and expreſs , 
the momentary increments of the ſquares of the ve- 
locities at C and N. (Lemma 1.) Theſe increments, 
therefore, are equal. And as this muſt be ſaid of 
every portion of the paths BCE and BN, it follows 
that the whole increment of the ſquare ot the initial 
velocity produced in the motion along BCE, is equal 
to the increment, produced in the motion along BNQ.. 
And, becauſe the initial velocities were equal in both 
paths, their ſquares are equal. Therefore the ſquares 
ol the final velocities are alſo equal in both paths, and 
the final velocities themſelves are equal Th init al 
and final velocities are therefore in a conſtant ratio, 
whatever are the directions; and the ratio of the ſines 
of the angles of incidence and refraction being the 
ratio of the velocities of the refracted and incident 
light, by the former caſe of prop. 1. is alſo conſtant. 
Remark. The augmentation of the ſquare of the 
initial velocity is equal to the ſquare of the velocity 
which a particle of light would have acquired, if im- 
pelled from a ſtate of reſt at B along the line EQ, 
(Corol. of the Lemma 2.), and is therefcre indepen- 
dent cn the initial velocity. As this augmentation is 
expreſſed by the curvilineal area a ''b np c R, it de- 
pends both on the intenſity of the refracting forces, 
expreſſed by the ordinates, and on the ſpace through 
which they act, viz. TR. Theſe circumſtances ariſe 
from the nature of the tranſparent ſubſtance, and are 
charaQeriſtic of that ſubſtance. Therefore, to ab- 
breviate language, we ſhall call this ſpecific velocity. 
This ſpecific velccity is eaſily determined for any 
ſubſtance in which the refraction is obſerved, by draw- 
ing Li perpendicular to EL, meeting in i the circle 
deſcribed with the radius EF. For Ei being equal 
to EF, will repretent the velocity of the retracted 
light, and EL repreſent the velocity of the incident 
light, and Ei EL? + L?, and therefore L? is the 
augmentation of the ſquare of the initial velocity, and 
Lis the ſpecific velocity. 
It will now be proper to'deduce ſome coro'laries from 
theſe propoſitions, tending to explain the chief pheno- 
mena of refraction. 100 
1. When 'ight is refracted towards the perpend'cu- e 
lar to the refracting ſurface, it is accel rated; and it tion of if 
is retarded when it is refracted from the perpendicular. ccc 
In the firit caſe, therefore, it muſt be conſidered as his 
having been acted on by forces conſpiring (in part at 2 
leaſt) with its motion, and vice verſa. Therefore, be- 
cauſe we ſee that it is always refracted towards the 
perpendicular, when paſſing from a void into any tranſ- 
parent ſubitance, we mult conclude that it is, on the 
whole attracted by that ſubitance We muſt draw 
the ſame conclution trom obſerving, that it is retracted 
from the perpendicular in its paſſage out of any trani- 
parent ſubſtance whatever into a void. It has been 
attracted backwards by that ſubltance. | 
This acceleration of light in refraction is contrary 
to the opinion of thoſe philoſophers who maintain, 
that illumination is j ro luced by the undulacion of an 
elaſtic medium. Euler attempts to prove, by mecha- 
nical laws, that the velocities of the incident and re- 
tracted light are proportional to the fines of incidence 
and refraction, while our principles make them in this 
ratio 
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ratio inverſely. Boſcovich propoſed a fine experiment 
for deciding this queſtion. 'The aberration of the fixed 
ſtars ariſes from the combination of the motion of 
light with the motion of the teleſcope by which it is 
obſerved. Therefore this aberration ſhould be greater 
or leſs when obſerved by means of a teleſcope filled 
with water, according as light moves ſlower or fwiſter 
through water than through air. He was miſtaken 
in the manner in which the concluſion ſhould be drawn 
from the obſervation made in the form preſcribed by 
him: and the experiment has not yet been made in a 
convincing manner; becauſe no fluid has been found 
of ſufficient tranſparency to admit of the neceſſary 
magniſying power. It is an experiment of the great- 
et importance to optical ſcience. 

2. If the light be moving within the tranſparent 
ſubſtance, and if its velocity (eſtimated in a direction 
perpendicular to the ſurface) do not exceed the ſpeci- 
fic velocity of that ſubſtance, it will not — from 
it, but will be reflected backwards in an angle equal 
to that of its incidence. For it mult be obſerved, that 
in the figure of lait propoſition, the exceſs of the 
ſquare of EF above the ſquare of EL, is the ſame 
with the exceſs of the ſquare of KF above the ſquare 
of KL. Therefore the ſquare of the ſpecific velocity 
is equal to the augmentation or diminuticn of the 
ſquare of the perpendicular velocity, It therefore the 
initial perpendicular velocity FK (tig. 8.) be preciſely 
equal to the ſpecific velocity, the light will juſt reach 
the farther ſide of the attracting ſtratum, as at B, 
where its perpendicular velocity will be completely ex- 
tingniſhed, and its motion will be in the direction BT. 
But it is here under the influence of forces tending 
towards the plane KR, and its motion will therefore 
be ſtill ineurvated towards it; and it will deſcribe a 
curve BD equal and ſimilar to EB, and finally emerge 
back from the refracting ſtratum into the tranſparent 
ſubſtance in an angle RDA equal to KEF. 

If the direction of the light be ſtill more oblique, ſo 
that its perpendicular velocity is leſs than the ſpecitic 
velocity, it will not reach the plane ST, but be re. 
flected as ſorn as it bas penetrated ſo far that the 
ſpecike velocity of the part penetrated (eſtimated by 
the compounding part of the area of forces) is equal 
to its perpendicular velocity. Thus the ray FE will 
deſcribe the path Ed Da penetrating to 5, ſo chat the 
correſponding area ot forces a hee is equal to the ſquare 
of /, its perpendicular vclocity. 

The extreme bri.lancy of dew drops and of jewels 
had often excited the attention of philoſophers, and it 
always appeared a difficuky bow light was reflected at 
all from the poſterior ſurfuce of tranſparent bodies. It 
aTorded Sir Iſane Newton his ſtrongeſt argument 
ugainſt the uſual theory of reflection, viz. that it was 
produced by impact on ſolid elaitic matter. 'He was 
the firſt who tock notice ct the total reflection in great 
obliquities ; and very property alk2d ho it can be fad 
that there is any impact in this cale, or that the ꝛc- 
flegting impact thould ccaſe at a particular cbli- 
quity ? 

It muſt be acknowledged that it is a very cu:ious 
circumitance, that a body which is perfectly tranſpa- 

ent ſhouid ceate to b fo at a certwn obliquity; that 
a great obliquity ſhould not hinder light from palling 
from a void into a piece of gl. .; but that the ſame 


conſtitutes the refraction, will be aiminithed. 


obliquity ſhould prevent it from paſſing from the glaſs 
into a void. The fineſt experiment tor illuſtrating the 
fact is, to take two pieces of mirror-glaſs, not ſilvered, 
and put them together with a piece of paper between 
them, forming a narrow margin all round to keep 
them apart. Plunge this apparatus into water. When 
it is held nearly parallel to the ſurſace of the water, 
every thing at the bottom of the veſſel will be fecn 
clearly through the glaſſes ; but when they are turn- 
ed ſo as to be inclined about 50 degrees, they will in- 
tercept the light as much as if they were plates of iron, 
It will be proper to ſoak the paper in varuith, to pre- 
vent water from getting between the glaſſes. 
What is called the briihant cut in diamonds, is ſuch 
a diſpoſition of tlie poſte:ior facets of the diamond, 
that the light is made to fall upon them ſo obliquely 
that none of it can go through, but all is reflected. 
To produce this effect in the greateſt poſſible degree, 


is a matter of calculation, and merits the attention of 


the lapidary. When diamonds are too thin to admit 
of this form, they are cut in what is called the roſe- 
faſhion. This has a plain back, and the facets are all 
on the front, and fo diſpoſed as to refrat the rays in- 
to ſufficient obliquities, to be ſtrongly reflected from 
the poſterior plane. Doublets are made by cutting 
one thin diamond roſe-taſhion, and another ſimilar one 
is put behind it, with their plane ſurfaces joined. Or, 
more frequently, the outſide diamond has the anterior 
facets of the brilliant, and the inner has the form of 
the inner part of a bril.iant. If they be joined with 
very pure and ſtrongly reſracting varnith, li'tle light 
is reflected from the teparating plane, and their bril- 
liancy is very conſiderable, though ill inferior to a 
true and deep brilliant. If no varniſh be uſed, much 


of the light is reflected from the flat ſide, and the ef- 


fect of the poſterior facets is much diminiſhed. But 
doublets might be conſtructed, by making the touch- 
ing ſurfaces o a ſpherical form (of which the curvature 
ſhould have a due proportion to the lie of the tone), 
that would produce an eff. nearly equal to that of 
the molt perfect b:illiant. 
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3. Since the change made on the ſquare of the velo- Refriction 


city of the incident light is a conſtant quam:ity, it 
follows, that the refraction will diminiſh as the velo— 
city of the incident light increaſes, For it Lz in 
hg. 7. be a conſtant quantity, aud EL be increaſed, it 
is evident that the ratio of Ei, or its equal EF, to 
EL will be diminiſhed,” and the angle LEF, which 
The 
phyſical cauſæ of this is easily ſeꝛen: Muhen th velocity 
of the incident light is increated, it employs leſs time ina 
paling through the refracting ſtratum or ſpace be- 
tween the planes ST and KR, and is therctore leſs in- 
fluenced by the refracting torces. A limilar effect 
would follow it the traniparent body were moving 

with great velocity towards the luminous body. 
Some naturaliſts have accounted tor the d:tierent 
refrangihility of the difterenly coloured rays, by ſup-— 
pol:ing that the red rays move with the greateit rapi- 
dity, and they have determined the difference of on ip i- 
nal velocity which would produce the obſerved dii- 
ference of refenction. But this difference would be 
ohlerved in the echpſes of Jupiter's ſaceVices. They 
lhould be ruddy at their eme: ſions, and be ſome i- 
conds belore they attain their pure Whit- ness; and 
Non 2 tuey 
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Cauſe of they ſhould become bluiſh immediately before they 
Refraftion. vaniſh in immerſions. This is not obſerved. Beſides, 
8 the difference in refrangibility is much greater in flint · 
glaſs than in crown: glaſs, and this would require a 
proportionally greater difference in the original velo- 
cities. This explanation therefore mult be given 
N 
The tefrac- It ſhould follow, that the refraction of a ſtar which 
tion of a is in our meridian at fix o'clock in the evening ſhould 
ſtar ęreater be greater than that of a ſtar which comes on the me- 
i0theeven- ,; an at fix in the morning; becauſe we are movin 
= » ay away from the firſt, and approaching to the laſt. But 
ing. the difference is but „ of the whole, and cannot be 
obſerved with ſufficient accuracy in any way yet prac- 
tiſed. A form of obſervation has been propoſed by 
Pr Blair profeſſor of practical aſtronomy in the uni- 
verſity of Edinburgh, which promiſes a very ſenſible 
difference of refraction. It is alſo to be expected, 
that a difference will be ©bſerved in the refraction of 
the light from the eaſtern and weſtern ends of Saturn's 
ring. Its diameter is about 26 times that of the earth, 
and it revolves in 10h. 32'; ſo that the velocity of its 
edge is about x7, ef the velocity of the ſun's light. 
If therefore the light be reflected from it according 
to the laws of verſes elaſticity, or in the manner here 
explained, that which comes to us from the weltern 
extremity will move more flowly than that which 
comes from the eattern extremity in the proportion of 
2500 to 2401. And if Saturn can be ſeen d ſtinctly 
after a refraction of 309 through a priſm, the diame- 
ter of the ring will be encreaſed one half in one poſi- 
tion cf the teleſcope, and will be as much diminiſhed 
by turning the teleſcope half round its axis; and an 
intermediate polition will exhibit the ring of a di- 
ilorted thape. This experiment is one of the molt in- 
tereſting to optical ſcience, as its reſult will be a ſe- 
vere touchſtone of the theories which have been at- 
tempted for explaining the phenomena on mechanical 
principles. 

If the tail of a comet be impelled by the rays of 
the ſun, as is wi eh g:eat probability ſuppoſed by Eu- 
ler and others, the light by which its extreme parts 
are ſeen by us mult have its velocity greatly dimi- 
niſhed, being reflected by particles which are m ving 
away from the ſun with immenſe rapidity. This may 
perhaps be diſcovered by its greater aberration and re- 

132 Frangibility. ö 
an light As common daylight is nothing but the ſun's light 
ſubj-t to reflected from terreſtrial bodies, it is reaſonable to ex- 
the tame pet that it will ſuffer the ſame refradion. But no- 
thing but obſervation could atinre us that this would 
be the cale with the light of the ſtars; and it is rather 
ſurpriſing that che velocity of their light is the ſame 
with that of the ſun's light. It is a circumſtance of 
connection between the ſe lar ſyſtem and the ret of the 
univerſe, It was as little to be looked for on the light 
of terreſtrial luminaries. It light be conceived as ſmall 
particles of matter emitted from bodies by the action 
of accelerating forces cf any kind, the vat diverſity 
which we obſerve in the conſtitution of tublunary bo- 
dies Thould make us expect differences in this particu» 
lar. Yct it is ſound, that the light of a candle, ot a 
Slow. worm, &c. ſaflers the fame retraction, and conſiſts 
of the ſame colours. This eircun:ſtance is adduced as 
an argument agzuinft the theory of emid n. It is 
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F 88. 
thought more probable that this fameneſs of velocity C-uſc d 
15 an to the nature of the medium, which deter- Refract, 
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4- When two tranſparent bodies are contiguous, the Law ef g. 


light in its paſſage out of the one into the other will fraQion 


be refracted towards or from the perpendicular, accord- When t 
ing as the refracting forces of the ſecond are greater _ wo, 
or leis than thole of the firſt, or rather according as i 
the area expreſſing the ſquare of the ſpeciſie velocity is dy "ge 
And as the difference of theſe areas nother c. 


is a determined quantity, the difference between the tiguvus ts 


reater cr lets. 


vel city in the medium of incidence and the velocity '* 
in the medium of refraction, will alſo be a determined 
quantity. Therefore the ſine of the angle of incidence 
will be in a conſtant ratio to the ſine of the angle of 
refraction; and this ratio will be compounded of the 
ratio of the ſine of incidence in the firſt medium to 
the ſine of refi action in a void; and the r:tio of the 
tine of incidence in a void to the {ine of refraction in 
the ſecond medium. If therefore a ray of light, mo- 
ving through a void in any direction, ſhall paſs through 
any number of media bounded by parallel planes, its 
direction in the laſt medium will be the jame as if it 
had come into it from a void. og. 
5. It alſo follows from theſe propoſitions, that if 
the obliquity of incidence on the poſterior ſurface of 
a tranſ parent body be tuch, that the light ſhould be 
reflected back again, the placing a mals of the ſame 
or of another medium in contact with this ſurface, 
will cauſe it to be tranſmitted, and this the more com- 
pietely, as the added medium is more denſe or more 
retractive; and the reflection from the ſeparating 
{urtace wil: be the more vivid in proportion as the po- 
ſterior ſubſtance is leſs denſe or of a 1ma'ler refractive 
power. It is not even neceſſary that the other body 
be in contact; it is enough if it be to near that thoſe 
parts of the ref acting ſtrata which are beyond the 
bodies intertere with or coincide with each other. 
All cheſe conſe uences are agreeable to experience. 
The brilliant reflection from a dew drop ceaſes when 
it touches the leaf on which it reſts: The brilliancy 
of a diamond is greatly damaged by moiſture getting 
behiad ii; The opacity of the combined mirror plates, 
mentioned in the iecond corollary, is removed by let- 
ting water ge between them: A piece of glaſs is 
diitincdtly or clear:y een in air, more {aintly when im- 
meried in water, {till more faintly amidſt oil of alives, 
and it is hardly perceived in ſpirits of turpentine. 
Thefe phenomena are incompati le with the notion 
that resection is occalioned by impact on folid matter, 
whether of the tranſparent body, or of any æther or 
other tancied fluid behind it; and their perfect com- 
cidence with the legitimate conſequences of the aſſu- 
med principles is a (tronz argument in favour of the 
truth of tho'e principles. 124 
It is wor h while to mention here a f:& taken no- An object 
tice of by Mr Beguelin, aud propoſed as a great dif. Wend 
ficulty in the Newtonian theory of refraction. In ee 
order to get the greateſt poſſible refraction, and the f fradion. 
ſimpleſt meaſure ot the refradting power at the ante- 
ri-r ſurface cf any tram parent ſubſtance, Sir Laa: 
Newton enjoins us to employ a ray of light falling on 
the ſurface quam ou Bes But Mr Beguelin found, 
that when the obliquity ef incidence in glaſs was _ 
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increaſed the obliquity of incidence on the poſterior 
ſurface of the glas, the light which emerged laſt of 
all did not ſkim along the ſurface; making an angle of 

o with the perpendicular, as it ſhould do by the 
1 theory, but made an angle of more than 
ten minutes with the poſterior ſurface. Alſo, when he 
began with very 1 obliquities, ſo that all the light 
was reflected back into the glaſs, and gradually dimi- 
niſhed the obliquity of incidence, the 15 ray cf light 
which emerged did not ſkim along the ſurface, but 
was failed about 10 or 15 minutes. - 

Put al} theſe phenomena are neceffary conſequences 
of our principles, combined with what obſervation 
teaches us concerning the forces which bodies exert 
on the rays of licht It is evident, fiom the experi- 
ments of Grimaldi and Newton, that light is both at- 


4 tracted and repelled by ſolid bodies. Newton's ſa 


gacious analyſis of theſe experiments diſcovered ſeve- 
ral al:ernations of actual inflection and deſſection; and 
he gives us the preciſe diſtance from the body when 
ſome ot theſe attractions end and repulſion commences ; 
and the molt remote action to be obſerved in his ex- 
periments is repulſion, Let us ſuppoſe this to be the 
cale, although it be not abſolutely ncceſſary. Let us 
ſuppoſe that the forces are repreſented by the ordi- 
nates of a curve abnpc (ſee fig. 7.) which croſſes the 
abſciſia in . Draw 60 parallel to the refracting ſur- 
face. When the obli:juity of incidence of the ray AB 
has become ſo great, that its path in the glaſs, or in 
the refracting ſtratum, does nvt cut, but only touches 
the line ob, it can penetrate no further, but is to- 
tally reflected; and this muſt happen in all greater 
ob iquities. On the other hand, when the ray LE, 
moving within the glaſs, has but a very ſmall perpen- 
dicular velocity, it will penetrate the refracting ſtra- 
tum no further than till this p-rpendicular velocity is 
extinguithed, and i's pa h becomes parallel to the tur- 
face, and it will be reflected back. As the perpendi- 
cular velocity increaſes by diminiſhing the obliquity 
ot incidence, it will penetrate farther; and the laſt 
reflection will happen when it penetrates ſo far that its 
path touches the ine ob. Now diminiſh the obliquity 
Ly a fingle ſecond ; the light will get over the line 
ob, will deſcribe an arch od B concave upwards, al 
will emerge in a direction BA, which des not tkim 
the ſurface, but is ſenſibly raiſed above it. And thus 
the facts obſerved by M. Beguelin, initead of being an 
objection againſt this theory, afford an argument in its 
lavour. 

7. Thoſe philoſophers who maintain the theory of 
undulation, are under ihe neceſſity of connecting the di- 


wut on fpertive powers of bodies with their mean retractive 


"Vtfary to powers. 
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Mr Euler has attempted to deduce a necel- 
fary dillerence in the velocity of the ravs of different 
colours from the different frequency of the undula— 
tions, which he atligns as the cauſe of their dilierent 
colorific powers. His reaſoning on this ſubject is of 
the moſt delicate nature, and vnintellivible to uch as 
are not completely maſter cf the infiniteſimal calculus 
of partial differences, and is unſatisfadory to ſuch as 
are able to go through its intricac'ez. It i, contra- 
dicted by fact. He iays, and indeed to be contiitent 
he muſt ſay it, that mulical ſounds which differ great- 
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ly in acuteneſs are propagated through the air with Cauſe of 
diflerent velocities: but one of the ſmulleſt bells in Reiraction, 


the chimes of St Giles's church in Elionburgh was 
{truck againſt the iim cf the very deep-toned bell cn 
which the hours are ſtruck. When the ſound was 
lictened to by a nice obſerver at the diſtance of more 
than two miles, no interval whatever could be cb{r- 
ved. A ſimilar experiment was exhibited to Mr Eu- 
Jer himſelf, by means of a curious muſical inſtrument 
(it it can be ſo called) uſed at St Peterſburg, and 
which may be heard at three or four miles diitance. 
But the experiment with the bells is vn-xceptionable, 
as the two ſounds were produced in the very ama 
inſtant, This connection between the refrangibility 
in general and the velocity mult be admitted, in its 
tull extent, in every attempt to explain reſraction by 
undulation ; and Euler was forced by it to adopt a 
certain conſequence which made a neceilarv connec- 
tion between the mean refraction and the diſperſion 
of heterogeneous rays. Confident of his analyſis, he 
gave a deaf ear to all that was told him of Mr Dol- 
lond's improvements oa teleſcopes, and atlerted, that 
they cou'd not be ſuch as were related ; for an in- 
creaſe of mean re fraction muſt always be accompanied 
with a determined increaic of diſperſion. Newton had 
laid the fame thing, be ng miſled by a limited view ot 
his own principles; but the diſperſion afligned by him 
was different from that atligned by Euler. The diſ- 
pute between Euler and Dollond was confined to the 
decition of this queltion only; and when ſome g laſſes 
made by a German chemiſt at St Peterſburg con- 
vinced Euler that his determination was err-ncous, h: 
had not the candour to give up the principle which 
had forced him to this determination of the dilper— 
fion, but immediately imro uced a new t':cory of rhe 
achromatic teleſcopes of Dollond; a theory which 
took the artitts out of the track marked out by ma- 
them iticians, and in which they had made confider- 
able advances, and led them into another path, pro- 
poling maxim ot conſtruction hitherto untried, and 
incontiſtent with real improvements which they had 
already made. 
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The leading principle in this theory And mit. 


is to arrange the ditterent uitimate images of a point lads 
which ariſe either from the errors f a ſpherical figure artiſts, 


er diiterent re:rangibility, in à ſtraight line paiting 
throuzh the centre of the eye. The theory itſelf 15 
ſpecious ; and it requires great mathematical iki ta 
accomplich this point, an hardly leis to decide on 
the propriety of the coniruction which it recom-— 
mends. It is therefore but liule known. But that it 
is a falſe thecry, is evident from one fimple con dera— 
tion. In the moſt indi:tin&t viſion ariting from the 
worit conſtruction, this rectiiineal arrangement cf the 
images obtains completely in that penc:l which is fi- 
tuated in the axts, and vet the vition is imdiitinct, 
But, what is to our preſent pur poſe, this new theory 
is purely mathematical, tuiting any obierved ditper- 
five power, and has no connecticn with the p32y tical 
theory of undulations, or indeed with ary mechanical 
Principles whatever. But, by admitting any diſper— 
live power, whatever may b the mean refraStion, 
all the phytical doctrines in his Nova Theoria Lucis et 
Co.orum are overiooked, and therefore never once men- 
tion:d, although che effects of Mr Zeiher's glals are 
taken notice or as inconſiſtent with that mechanical 


Propa- 
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Cauſe of propoſition of Newton's which occaſioncd the whole 
ReſraQion. diſpute between Euler and Dollond. 

; They are indeed inconſiſtent with the univerſality 
of that propoſition. Newton advances it in his optics 
merely as a mathematical propoſition highly pro- 
bable, but ſays that it will be corrected if he ſtall find 
it falſe. The ground on which he ſeems (for he does 
not expreſsly ſay ſo (to reſt its probability is a limited 
view of his own principle, the action of bodies on 
light. He (not knowing any cauſe to the contrary) 
ſappoſed that the action of all bodies was ſimilar on 
the different kinds of light, that is, that the ſpecific 
velocities of the differently coloured rays had a deter- 
mined proportion to each other. This was gratui- 
tous ; and it might have been doubted by him who 
had obſerved the analogy between the chemical ac- 
tions of bodies by elc&ive attractions and repulſions, 
and the ſimilar actions on light. Not only have dit- 
ferent menſtrua unequal actions on their ſolids, but 
the order cf their affinities is alſo different. In like 
manner, we might expect not only that ſome bodies 
would attract light in gereral more than others, but 
alſo might differ in the prop. rtion of their actions on 
the different kinds of light, and this ſo much, that 
ſome might even attra& the red more than the violet. 
The late diſcoveries in chemiſtry ſhow us ſome very 
diſtin& proofs, that light is not exempted from the 
laws of chemical action, and that it is ſuſceptible of 
chemical combination. Ihe changes produced by 
the 1un's light on vegetable colours, ſhows the neceſſity 
of illumivation to produce the green fecula ; and the 
aromatic oils of plants, the irritability of their leaves 
by the action of light, the curious effects of it on the 
mineral acids, on manganeſe, and the calces of biſ- 
muth and lead, and the imbibing and ſubſequent 
emitlion of it by phoſphoreſcent bodies, are ſtrong 
proofs of its chemical affinities, and are quite inex- 
plicable on the theory of undulations. 

All theſe conſiderations taken together, had they 
been known to Sir Iſaac Newton, would have made 
him expect differences quite anomalous in the diſper- 
{ive powers of different tranſparent bodies; at the ſame 
time that they would have afforded to his ſagacious 
mind the ſtroygelt arguments tor the actual emiſſion of 
light from the luminous body. 


Having in this manner eſtabliſhed the obſerved law 
of ret raction on mechanical principles, ſhowing it to 
be a neceſſary conſequence of the known action of bo- 
dies on light, we proceed to trace its mathematical con- 
ſequences through the varicas cafes in which it may 
be exhibited to our obſcrvation. Theſc conſtitute that 
part of the mathematical branch of optical ſcience which 

138 is called di-ptrics. . . 
The varia. We are quite unacquainted with the law of action 
tion of the Of bodies en light, that is, with the variation of the 
intenſity of inter ſity of the attractions and repulſions exerted at 
attractions different diſtances. All tbat we can ſay is, that from 
"EO the experiments and obſerva ions of Grimaldi, New- 
wa; 2 and others, light is deflected towards a body or 
is attracted by it, at ſome diltances, and repelled at 
others, and this with a variable iatenſity. The ac- 
tion may be extremely difierent, both in extent and 
ſorce, in ditlerent bodies, and change by a very dit- 
ſcrent law by tle ſamg change of diſtance. Put, 


. Hb, &c. of the line AY Caf D; that is, that the action 


8 


1 

=midſt all this variety, there is a certain ſimilarity ari- 
ſing from the joint action of many particles, which Reſra&ia, 
ſhould be noticed, becauſe it tends both to explain the 1. 
ſimilarity obſerved in iche refractions of light, and alſo T1. . : 


C 1 Fart 


Cauſe o 


its connection with the phenomena of reflection. variatin 

The law of variation in the joint action cf many par- the ad 
ticles 1 to the ſurface of a refracting medium, of maay 
is extremely different from that of a ſingle partiele ; 15 3 
but when this laſt is known, the other may be found out. fron tha 
We ſhall illuſtrate this matter by a very ſimple cafe.” of one; by 
Let DE (fig. 9.) be the ſurface of a medium, and let may be 
us ſuppoſe that the action of a particle of the medium ł⁰ðt 
on a particle of the light extends to the diſtance EA, enn 


and that it is proportional tothe ordinate ED, Ei Ge, Cel, 


of the particle E of the medium on a particle of light 
in F, is to its action on a particle in H as FF to Hb, 
and that is attracted at F but repelled at H, as ex- 
preſſed by the ſituation of the ordinates with reſpect to 
the abſciſſa. In the line AE produced to B, make 
EB, Ex, Ez, Ez, Ee, &c. reſpectively equal to EA, 
EH, EC, EG, EF, &c. ; 

It is evident that a partic!e of the medium at B will 
exert no action on the particle of light in E, and that 
the particles of the medium in « y @ E, will exert on 
it actions proportional to Hz, Ge, F/, ED. There- 
fore, ſuppoling the matter of the medium continuous, 
the whole action exerted by the row of particles EB 
will be repreſented by the area AC CDE; and the ac- 
tion of the particles between B and e will be repreſented 
by the area AY F, and that of the particles between 
E and e by the area EDE. 

Now let the particle cf light be in F, and take 
Fog AE. It is no leſs evident that the particle of 
light in F, will be acted on by the particles in Es alone, 
and that it v ill be ated on in the ſame manner us a 
particle in E is acted on by the particle in B. There- 
fore the action of the whdle row of particles EB on a 
particle in F will be repreſented by the area AZC/F. 
And thus the action ona particle of light in any point 
cf AE will be repreſented by the area which lies be- 
yond it. | 

But let us ſappoſe the particles of light to be with- 
in the medium, as at ©, and make ed=AE. It is 
again evident that it is ated on by the particles 
of the medium between © and d with a force repre- 
ſented. by the area ACDE, and in the oppoſite 
direction by the particles in Ee with a force re- 
prezented by the area FF DE. This balunces an 
equal quantity of action, and there remains an adtion 
expreſſed by the area A FF. Therefore, if an equal 
and fimilar line to A DE be deſcribed on the abſciſſa 
EB, the action of a medium on the particle of Ight 
in o will be repreſented by the area o eh, lying be- 
yond it. 

If we now draw a line AKLMRNPB whoſe ordi- 
nates CK, FQ, R, &c. are as the areas of the other 
curve, eſtimated from A and B; theſe ordinates will 
repreſent the whole ſorces which are exerted by the 
particles in EB, on a particle of light mcving from A 
to B. This curve will cut the axis in points L, N 
ſuch, that the ordinates drawp through them inter- 
c2pt areas of the firſt curve, which arc equal each 
ſide of the axis; and in theſe points the particle cf light 
ſuſtains no action from the medium. Theſe points are 
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ale of very different from the ſimilar prints of the curve ex- 
:aQion- preſſing the ation of a ſingle particle. Theſe laſt are 
in the very places wliere the light ſuſtains the great- 
eſt repulſive action of the whole row of particles. In 
the ſame manner may a curve be c m{trufted, whoſe 
ordinates expreſs the united action of the whole me- 
dium. | 

From theſe obſervations we learn in general, that a 
particle of light within the ſpace of action is ated on 
with equal forces, and r the ſame direction, when at 
equal diſtances on each ſide of the ſurface of the me- 
dium. 


Of the focal diſtance of rays refrated by paſſing out of one 
medium into another of different den/.ty and through a 
plane ſor face. 
Lemma. The indefinitely ſmall variation of the angle 
of incidence is to the ſimultaneous variation of the 
angle ot refraction as the tangent of incidence is to 
the tangent of refraction; or, the cutemporane us va- 
riati ns of the angles of incidence and retraction are 
proportional to the tangents of theſe angles. 
Plate v. Let RVF, V (fig. 10) be the progreſs of the rays 
CCLTY* refractcd at V (the angle VR being conſidered in its 
149 naſcent or evaneſcent ſtate), and VC perpendicular to 
Lawsof te- the refrating ſurface VA. From C draw CD, CB 
＋ n perpendicular to the incident and refracted rays RV, 
= VF, cutting V, V/ in 4 and #, and let Cd, Ch be per- 
pendicular tor V, V/. | 
Becauſe the fines of incidence and refraction are in 
a conſtant ratio, their {imultaneous variations are in 
the ſame conſtant ratio. Now the angle RV is to the 
. b Ba D# : BC 
; ; that is, of 
angle F/ 1a the ratio of. V- chat is, I 
DC 


, fin. incid., fin. refr. , 


col. incid. 
tan. incid. to tan. reſr. 

_ Corollary. The difference of theſe variations is to 
the greateſt or leaſt of them as the difference ot the 
tangents to the greateſt or leaſt tangent. 


| PROBLEM. 

Let two rays RV, RP diverge from, or converge 
to, a point R (fizs. 1, 2, 3, 4-), and pals through tlie 
plane ſurtace PV ſeparating two retracting mediums 
AB, of which let B be the mot reſracting, and let 
RV be perpendicular to the ſurface. It is required to 
determine the point of diſperſion or convergence, F, 
of the refracted rays VD, PE. 

Make VR to VG as the fine of reſraction to the 
ſine of incidence, and draw GIK parallel to the ſor- 
f.ce, cutting the incident ray in I. About the centre 
P, with the radius PI, deſcrib: an arch of a circle IF, 
cutting VR in F; draw PE tending from or towards 
F. We ſiy PE is the refracted ray, and F the point 
of diſperſion or convergence of the rays RV, RP, or 
the conjugate focus to R. 

For ſince GI and PV are parallel and PF equal to 
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PI, we have PF: PR=PI: PR, VG: VR, =ſin. Couſe o , 
incid. : fin, refr. But PF: PR ſin. PRV : fin, Reiradio 
PFV, and RRV is equal to the angle of incidence YT 
at P; therefore PFV is the corre!poudin z angle ot re- 
fraction, FPE is the retracted ray, and F the conju- 
gate focus to R. 

Corol. 1. If diverging or converging rays fall on 
the ſurface of a more reſracting medium, they will 
diverge or converge leis after retraction, F being far- 
ther fn om the ſurface than R. The contrary muit hap- 
pen when the diverging or converging rays fall on the 
ſurface of a leſs refrating medium, becauſe, in this 
cale, F 1s nearer to the ſurtace than R. 

Corel. 2. Let Ry be another ray, more oblique 
than RP, the reſracting po nt þ being farther ſrom V, 
and let fpe be the retracted ray determined by the 
ſame conitrution. Becauſe the arches FI, /, are per- 
pendicular to their radii, it is evident that they will 
converge to ſome point within the angle RIK, and 
therefore will not croſs each other between Fand I: 
therefore RF will be greater than RF, as RF is 
greater than RG, for f{imilar rea ons. Hence it Fal- 
lows that all the rays which tended from or towards, 
and were incident on the whole of VPp, will not di- 
verge from or converge to F, but will be diffuſed over 
the line GF/7 This ditfuſion is called aberration froni 
the focus, and is ſo much greater as the rays are more 
oblique. No rays flowing from or towards R will 
have point of concourſe with RV nearer to R than F 
is: But if the obliquity be inconſiderab'e, fo that the 
ratio of KP to FP does not differ ſenſibly from that 
of RV to FV, the point of concourſe will not be {en- 
ſibly removed from G. G 1s theretore uſuaily called 
the c ugate focus to R. It is the conjugate locus 
of an indefinitely flender pencil of rays fang perpen- 
dieularly on the ſurface. The conjugate focus of an 
oblique pencil, or even of two oblique rays, hole dii- 
perſion on the ſurface is conſiderable, is of more dit- 
ficult inveſtigation. Sce Graveſanade's Natural Poly 
fopty for a very neat andclemntary determination (E.) 

In a work of this kind, it is enough to have pointed 
out in an caſy and familiar manner, the nature of op- 
tical aberration. But as this is the chief cauſe of the 
imyerfection of optical inſtruments, aud as the on'y 
metliod of removing this imperſection is to dininiin 
this aberration, or correct it by a ſub.cquent aberration 
in the oppoſite directi n, we ſhall here give a tanda- 
mental and very ſimple propfition, witch will (Wich 
obvious alterations) apply to all important ca.es Tuis 
is the determination ot the focus of an ininitely len- 
der pencil of oblique rays RP, Rp. 

„ Retaining che former conſtruction for the ray PF, 
(5g 1.) ſuppoſe the other ray Rp ntinitely near to RP. 
Draw Ps perpendicular to PV, and R/. perpendicular 
to RP, and make Pr: PS VR: VF. Oa Pi deicribe 
the ſemicircle rRP, and on PS the ſemicircle $;P, cnc- 
ting the retracted 1ay PF in $5, draw pr, pv, po.” It 

{ollows. 


() We refer to Graveſande, becauſe we conſider it as of importance to make ſuch a work as ours ſerve as 
a general index to ſcience and Iterature. At the ſame time we take the liberty to obſerve, that the focus in 
queſtion is virtually determined by the conſtruction which we have given: for the points P, F of the line PF 
are determined, and therefore its poſition is alſo determined. [The ſame is true of tli: polition of % and there 
fore the interſection ; of the two lines is likewiſe determined. 


288 6 


Refraction follows from the lemma, that if be the ſocus of 

by Spheri- refracted rays, the variation Pep of the angle of re- 

ealSuriaces. fraction is to the correſponding variation PRp of the 
angle of incidence as the tangent of the angle of re- 
fraction VFP to the tangent of the angle of incidence 
VRP. Now Pp may be conſidered as coinciding with 
the arch cf the ſemicireles. Therefore the angles 
PRp, Prp, are equal, as alſo the angles Pop, PSp. 
But PSp is to Pyy as Pr to PS; that is, as VR to VF; 
that is, as the cotangent of the angle of incidence to 
the cotangent of the angle of reſraction; that is, as 
the tangent cf the angle of refraction to the tangent 
of the angle of incidence. Therefore the point 9 is 
the ſocus. | 


Of Refradion by Spherical Surfaces. 
General Pon M. 


To find the focus of refracted rays, the focus of in- 
cident rays being given, 
Let PVr (figs. 5, 6, 7, 8, 9, 10, 11, 12, 13, 14.) 
be a ſpherical ſurſace whoſe centre is C, and let the 
Plate incident light diverge from or converge to R. 
CCCLV. Solution. Draw the ray RC through the centre, 
cutting the ſurface in the point V, which we ſhall de- 
nominate the wer/ex, while RC is called the axis. 
This ray paſſes on without refraction, becauſe it co- 
incides with the perpendicular to the ſurface, Let 
RP be another incident ray, which is retracted at P, 
draw the radius PC, In RP make RE to RP as the 
Th U ſine of incidence m to the fine of refraction n; and 
of wh re. about the centre R, with the diſtance RE, deſcribe the 
fradcd by Circle EK, cutting PC in K; eraw RK and PF par- 


ſpherical allel to it, cutting the axis in F. PF is the refracted 


ſurfaces ray, and F is the focus. 
"Or . For the triangles PCF, KC R are ſimilar, and the 
2 angles at P and K are equal. Alſo PK is equal to 
PE, and RPD is the angle of incidence. Now 
M: RK: RP, ſin. DPR: fin. RKP,=fin. DPR: 
fin. CPF. Theretore CPF is the angle of refraction 
correſponding to the angle of incidence RPD, and 
PF is the retracted ray and F the focus. Q. E. D. 
C PK CR 

Cor. 1. CK: CP=CR : CF, and CFK 

Now CP x CR is a conſtant quantity; and therefore CF 
is reciprocally as CK, which evidently varies with a va- 
riation of the arch VP. Hence it follows, that all the 
rays flowing from R are not collected at the conjugate 
focus F. Ihe ultimate ſituation of the point F, at the 


point P gradually approaches to, and at laſt coincides 


with, V, is called the conjugate focus of central rays, and 
the diſtance between this focus and the focus of a la- 
teral ray is called Ae aberraticz of that ray, ariling from 
the ſpherical figure. 

There are, however, two ſituations of the point R 
ſuch, that all the rays which flow from it are made to 
diverge from one point. One of thole is C (fig. 5.), 
becauie they all pais thro' without reirattion, and there- 
fore ſtill diverge from C; the other is when rays in 
the rare medium with a convex ſurſace flow from a 
point R, fo ſituated beyond the centre that CV 1s to 
CR as the fine of incidence in a rare medium 1s to 
the ſine cf refraction in the denſer, or when rays in 
the rare medium fall on the convex ſurface of the den- 
ſer, converging to F, ſo {ituated that CF ; CV = 

2 


poſitive. If the light paſſes out of air into glafs, 1 


therefore . | PF: PR=mCF: ACR 
and m FPR CF=zCR x PF 

thereſore PR: CRS PF: CF | 
and PR- CR: nPR=EPF—CF : PF 
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m:n. In this caſe they will all be diſperſed from Retr: q;, 
F, ſo ſituated that CV: CF = » : m, = CR : CV by $pher, 
for fine RPC : fine RKC g: , = CR +: CP, = calwlin 
ſine RPC: fine PRC. Therefore the angle PRC is 
equal to REC, or to FPC (by conſtruction of the 
problem), and the angle C is common to the trian- 
gles PRC, FPC; they are therefore ſimilar, and the 
angles PRC, FPC are equal, and a: m = CP: CF, 
= CK: CR, = CR: CP; therefore CP: CK = 
CP* : CR* : but CP and CR are conſtant quantities, 
and therefore CK is a conſtant quantity, and (by the 
\netamgs CF is a conſtant quantity, and all the rays 
flowing from R are diſperſed from F by refraction. 
In like manner rays converging to F will by reſrac- 
tion converge to R. This was firſt obſerved by Huy- 
ens. 

J 2. If the incident ray R'P (fig. 5.) is parallel to 
the axis RC, we have PO to CO as the ſine of inci- 
dence. to the fine of refraction. For the triangles 
R'PK' PCO are ſimilar, and PO: CO=R'F”: R'P, 
= u N. | 

3. In this caſe, too, we have the focal diſtance of 
central parallel rays reckoned from the vortex = 

m 


. For ſince PO is ultimately VO, we 

have m: n VO: CO, and -: M = VO CO: 

VO, VC: vo, and VO =—=- X VC, This is 
1-1 


called the principal focal diſtance, or focal diſtance of 
parallel rays. Alſo CO, the principal focal diſtance 


reckoned from the centre, =—Z_. x VC. 
m 


NM. B. When is leſs than , „ is a negative 
quantity. Alſo obſerve, that in applying ſymbols to 
this computation of the focal diſtances, thoſe lines are 
to be accounted poſitive which lie from their begin- 
nings, that is, from the vertex or the centre, or the 
radiant point, in the direction of the incident rays. 
Thus when rays diverge from R on the convex ſur- 
face of a medium, VR is accounted negative and VC 


is greater than n; but if it paſſes out of glaſs into air, 
m is leſs than 2. If, therefore, parallel rays fall 
on the convex ſurface of glaſs out of air, in which 
caſe m: n=5 : 2 very nearly, we have for the princi- 
pal focal diſtance 3 -VC, or +3VC. But if it paſs 
out of glaſs into a convex ſurface of air, we have 


VO=—Z_VC, or —2VC z that is, the focus O will 


2 
be in the ſame ſide of the ſurface with the incident 
light. In like manner, we ſhall have for theſe two 
caſes CO=+2VC and—3VC. 
4 By conſtruction we have RK: RP=m:n 2 
by ſimilarity of triangles PF: RK=CF: CR 


ultimately R- CR: mVR=EVC: VF 
This is a very general optical theorem, and affords 
an eaſy» method tor computing the focal diſtance cf 
refracted rays. 
For this purpoſe let VR, the diſtance of the radiant 
| p. int, 


patt J. 
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ces. 
— 
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Refra & lohnt, be expreſſe 
by 5pheri- — ſoens of refracted rays by 


RV=RC : RF, and RFT -R 


. 

by the fymbol 7, the diſtance of 

the ſymbol /, and the 

radius of the Tpherical ſurface by a; we have 
m--: hir=a : /, and 

Mar _ mar 


. 
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In its application due attention mut be paid to the 
qualities of r and a, whether they be poſitive or ne- 

ative, according to the conditions of laſt corollary. 

5. HQ (fg. 8.) be the focus of parallel rays coming 
from the oppoſite fide, we ſhall have RQ: QC=RV: 
VF. For draw Cy parallel to PF, cnttirg RP in 9; 
then Ry: qCz2RP : PF, Now g is the focus of the 
parallel rays FP, Cq. And when the point P ulti- 
mately coincides with the point V. 4 mult coincide 
with Q, and we have RQ: QC=RV : VF. 

This is the molt general optical theorem, and is 
equally appticable to lenſes, or even to a combination 
of them, as to 6miple farſices. It is alfo applicable 
to reffections, with this difference, that Q is to be 
aſſumed the focus cf parallel rays coming the ſume way 
with the incident rays. It affords us the moſt com- 
pendious methods ct computing ſymbolically and arith- 


metically the focal diſtances in all cafes. 


6. We have alſo Rq: RP RV: RF, and ultimate- 
ly for central rays RQ: RV=RV : RF, and RTF 


RV? I his propoſition is true in lenſes or mirrors, but not 


NGT; in fingle refraQing ſur faces. 
7. Allo Rq : RC RP: RF, and ultimately RQ: 


RVXRC 
N. B. Theſe 


ſour points „ C, F, either lie all one way from 
R, or two of them forward and two backward, 

8. Alſo, makirg O the principal focus of rays 
coming the ſame way, we have Rq: CS Co: F, and 


ultimately RQ : Qc=cO : OF, and Or- 


and therefore reciprocally proportional to RQ, becauſe 
C co is a conſtant quantity. 

heſe corollaries or theorems give us a variety of 
methcds for finding the focus of refradted rays, or 
the other point related to them; and each formula 
contains four points, of which any three being given 
the fourth may be found. Perhaps the laſt is the moſt 
ſimple, as the quantity oc is always negative, be- 
cauſe e and Q are on different ſides. 

9. From this conſtruction we may alſo derive a very 
ealy and expeditious method of drawing many refract- 
ed rays. Draw through the centre C (fig. 15. 16.) 
2 line to the point of incidence P, and a line CA pa- 
rallel to the incident ray RP. Take VOto VC as the 
{ine of incidence to the fine of refraction, and about A, 
with the radius VO; deſcribe an arch of a circle cut- 
ting PC produced in B. Join AB; and PF parallel to 
AB is the refracted ray. When the incident light is 
parallel to RC, the point A coincides with V, and a 
circle deſcribed round V with the diſtance VO will cut 
the lines PC, pC, &c. in the points B. The demon- 
{tration is evident. 

Having thus determined the focal diſtance of re- 
fracted rays, it will be proper to point out a little 
more particularly its relation to its conjugate focus 
of incident rays. We ſhall conſider the four caſes of 

Vor. XIII. 


. 


light incident on the convex or concave ſurface of 
denſer or a rarer medium. 


1. Let light moving in air ſall on the convex ſurface ces. 
Let us ſuppoſe it tend. 


of glaſs (fig. 5. to fig. 14). 
ing to a point beyond the glafs infinitely diſtant. It 
will be collected to its principal focus o beyond the 
vertex V. Now let the incident light converge a 
little, ſo that R is at a great diſtance beyond the ſur- 
face. The ſocus of refracted rays F v1l be a little 
within O cr nearer to V. As the incident rays are 
made to converge more and more, the point R comes 
nearer to V, and the point allo approaches it, but 
with a much flower motion, being always lituated be- 
tween O and © till it is overtaken by Rat the centre 
C, when the incident light is perpendicular to the ſur- 
face in every point, and therefore ſuffers no refration. 
As R has overtaken F at C, it now paſles it, and is 
again overtaken by it at Vo Now the pc int R is on the 
fide from which the Iight comes, that is, the rays 
diverge from R. After refraction they will diverge 
from F a little without R; and as R recedes farther 
from V, F recedes ſtill farther, and with an accelerated 
motion, till, when R comes to Q. F has gone to an 
infinite diſtance, or the refracted rays are parallel. 
When R ſtill recedes, F now appears on the other 
ſide, or beyond V; and as R recedes back to an in- 
finite diſtance, F has come to O: and this completes 
the ſeries of variations, the motion cf F during the 
whole changes of ſituation being in the ſame direction 
with the motion of R. 

2. Let the light moving in air fall on the concave 
ſurface of glaſs; and let us begin with parallel inci- 
dent rays, conceiving, as before, R to lie beyond the 
glaſs at an infinite diſtance. The refracted rays will 
move as if they came from the principal focus O, lying 
on that ſide of the glaſs from which the light comes. 
As the incident rays are made gradually more conver- 
ging, and the point of convergence R comes toward 
the glaſs, the conjugate focus F moves backward 
from O; the refracted rays growing leſs and leſs di- 
verging, till the point R comes to Q, the principal 
focus on the other ſide. The refracted rays are now 
parallel, or F has retreated to aa infinite diltance. 
The incident light converging ſtill more, or R comin 
between Q and V, F will appear on the other ſide, or 
beyond the ſurface; or within the glaſs, and will ap- 
proach it with a retarded motion, and finally overtake 
R at the ſurface of the glaſs. Let R continue its mo- 
tion backwards (for it has all the while been moving 
backwards, or in a direction contrary to that of the 
light); that is, let R now be a radiant point, moving 
backwards from the ſurface of the glaſs. F will at 
firſt be without it, but will be overtaken by it at the 
centre C, when the rays will ſuffer no refraction. R 
ſtill receding, will get without F; and while R re- 
cedes to an infinite diſtance, F will recede to O, and 
the ſeries will be completed. 


3. Let the light moving in glaſs fall on the convex 
ſurface of the air; that is, let it come out of the concave 
ſurface of glaſs, and let the incident rays be paralle}, 
or tending to R, infinitely diltunt : they will be dif- 

rſed by refraction from the principal focus O with» 
in the glaſs. As they are made more converging, R 
comes nearer, and F * backward, till R comes 

0 to 
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ol Glaſſes. to Q, the principal focus without the glaſs. When F. 

◻ is nod at an infinite diſtance within the glaſs, and the 

reſracted rays are parallel. R ſtill coming nearer, F 

now appears before tlie glaſs, overtakes R at the centre 

C, and is agaia overtaken by it at V. R now beco- 

ming a radiant point within the glaſs, F follows it 

backwards, and arrives at O, when R has receded to 

an infinite diſtance, and the ſeries is completed. | 

4. Let the incident light, moving in glaſs, fall on 

tlie concave ſurface of air, or come out of the convex 

furface of glaſs. Let it tend to a point R at an infinite 

- diſtance without the glaſs. e refracted rays will 

converge to O, the principal focus without the glaſs. 

As the incident light is made more converging, R 

comes towards the glaſs, while E, ſetting out from v, 

alſo approaches the glaſs, and R overtakes it at the 

farface V. R now becomes a radiant cf pee the 

glaſs, receding backwards from the ſurface. 

Toe at br{t, but overtakes. R at the centre C, and 

paſſes it with an accelerated motion to an infinite diſ- 

tance; while R retreats to Q, the principal focus within 

- the glaſs. R ſtill retreativg, F appears before the 

glaſs; and while R retreats to an infinite diſtance, F 
comes to V, and the ſeries is complete. 


Ber 6 2. Of Glaſes. 


Lenſes, Grass ſor optical purpoſes may be ground into nine 
kow many. different ſhapes... Glaſſes cut into five of thoſe ſhapes 
are called kx/es, which together with their axes are 
deſcribed in vol. 6. page 33. (See Dioyrrics.) The 
other four are, 
* 1. A plane glaſi, which is flat on both ſides, and of 
ECCLVI, equal thickneſs in all its parts, as EF, hg. 1. 

2. A flat plano-convex, whoſe convex ſide is ground 
into ſeveral little flat ſurfaces, as A. fig. 2. 

3. A priſm, which has three flat ſides, and when 
viewed endwiſe appears like an equilateral triangle, 
as B. #* N F 

4. A concavo-convex glaſs, as C, which has hitherto 
received no name, and is ſeldom, if ever, made uſe of 
in optical inſtruments. 

A ray of light G4 (fig. 1.) falling perpendicularly 
on a plane glaſs EF, will paſs through the glaſs in the 
lame direction hi, and go out of it into the air in the 
ſame ſtraight line i; n. 

A ray of light AB falling obliquely on a plane 
glaſs, will go out of che glaſs in the ſame direction, 
but not in the ſame ſtraight line: for in touching the 
glaſs, it will be refracted in the line BC; and in lea- 
ving the glaſs, it will be refracted in the line CD. 

rig. 3. to b. Lemma. There is a certain point E within every 
f double convex or double concave lens, through which 
every ray that paſſes will have its incident and emer- 

gent parts QA, ag parallel to each other: but in a 


plano-convex or plano-concave lens, that point E is re- 


moved to the vertex of the concave or convex ſurface 
and in a meniſcus, and in that other concavo-convex 
lens, it is removed a little way out of them, and lies 
next to the ſurface which has the greateſt curvature, 
For let REr be the axis of the Vis joining the cen- 
tres R, r of its ſurſaces A, a. Draw any two of their 
ſemidiameters RA, ra parallel to each other, and join 
the points A, a, and the line Aa will cut the axis in 
the point E above deſcribed. For the triangles REA, 
Ea being equiangular, RE will be to Er in the given 


E, above deſcribed, may be taken for a ſtraight line 


recedes 


AQ ag when produced, will be diminiſh-d both as che 
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ratio of the ſemidiameters RA, ra; and conſequently Of CH 
the point E is invariable in the ſame lens. Now ſup. —— 
poling a ray to paſs both ways along the line Aa, it 
being equally inclined to the perpengliculars to the 
furfaces, will be equally bent, and cofittary wiſe.in go- 
ing out of the lens; ſo that its Emergent parts AQ, 
ag will be parallel. "Now any of lenſes will be- 
come plano-convex or, plano-cancave, by donceiving 


one of the ſemidiameters R a to become. infinite, 
and conlequently to become ale tothe axis, of the 
lens, and then the 6ther\ſemidi; coincide 


ete * 
with the axis; and ſo the points 'A,E org, Eu will 
coincide. Q. E. D. | * W 

Corel. Hence when a pencil of rays falls almoſt per- 
pendicularly upon any lens, whoſe thicktels.is incon- 
ſiderable, the courſe of the ray Which paſſes through 


paſling through the centre of the lens, without ſenſible | 
error in ſenſible things. For it is manifeſt from the 
length of Aa and fiom the quantity of the refractions 
at its extremities, that the perpendicular diſtance of 


thickneſs of the lens and the obliquity of the ray is di- 
miniſhed. 


PROPOSITION I. 


To find the focus of parallel rays falling almoſt per- pig. 5 u 
pendicularly upon any given lens. . _ 
Let E be the centre of the lens, R and 7 the centres 143 
of its ſurfaces, Rr its axis; EG a line parallel to the The focts 
incident rays upon the dure B, whoſe centre is R. cl Pfad 
Parallel to zE draw a ſemidiameter BR, in which pro- * 
duced let V be the focus of the rays atter-their firit re- —— 
fraction at the ſurface B, and joining Vr, let it cut g E upon any 
produced in G, and G will be the focus of the rays that leus. 
emerge from the lens. | 
For ſince V is alſo the focus of the rays incident upon 
the ſecond ſurface A, the emergent rays muſt have 
their focus in ſome point of that ray which paſſes 
{traight 1 this ſurface; that is, in the line Vr. 
drawn through its centre r: and ſince the whole courſe 
ot another ray is reckcned a ſtraight line gEG *, its » Corol. 
N ** with Vr determines the focus of them from Len 
. E. D. F $4. L808. ma, 
Þ 1. When the incident rays are parallel to the 
axis R, the focal diſtance EF is equal to EG. For 
let the incident rays that were parallel to gE be gra- 
dually more inclined to the axis till they become pa- 
rallel to it; and their firſt and ſecond focuſes V and 
G will deſcribe cicular arches VT and GF whole 
centres are Rand E. For the line RV is invariavle ; 
being in proportion to RB. in a given ratio of the leſ- 
ſer of the fines of incidence and refraction to their dif- 
terence® ; conſequently the line EG is alſo invariable, « g, r for 
being in proportion to the given line RV in the given mer Prop 
ratio of rE to-rR, becauſe the triangles EGr, RVr are 
equiar gular. PI IC 
Corol. 2. The laſt- proportion gives the following 
rule for finding the focal diſtance ot any thin lens. As 
Rr, the interval between the centres of the ſurfaces, 
is to E, the ſemidiameter of the ſecond ſurface, ſo is 
RV or RT, the continuation of the firſt ſemidiameter 
to the firſt focus, to EG or EF, the focal diſtance of 
the lens; which, according as the lens is thicker or 
thinner in the middle than at its edges, mult lie * 
the 
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of Glaſſes, the ſame ſide as the emergent rays, or on the oppoſite 


—ͤ— fide. 


144 


The focus 


of emer- 


E rays 


ound. 
Plate 


Corel. 3. 
ſides of = lens, the focal diſtances EF, EF are equal. 
For let it be the continuation of the ſemidiameter Er 
to the firſt focus f of rays falling parallel upon the 
ſurface A ; and the ſame rule that gave rR to rE as 
RT to EF, gives alſo rR to RE as rt to Ef Whence 
Ef and EF are equal, becauſe the rectangles under E, 
RT and alſo under RE, rt are equal. For E is to 
rt andalſo RE to RT in the ſame given ratio. 

Corol. 4. Hence in particular in a double convex 
or double-concave lens made of glaſs, it is as the ſum 
of their ſemidiameters (or in a meniſcus as their dit- 
ference) to either of them, ſo is double the other, to 
the focal diſtance of the glaſs. For the continuations 
RT, rt are ſeverally double their ſemidiameters : be- 
cauſe in glaſs ET is to TR and alſo Ez to zr as 

to 2. | 
l Corol. 5. Hence if the ſemidiameters of the ſur- 


faces of the glaſs be equal, its focal diſtance is equal 


to one of them; and is equal to the focal diſtance of 
a plano-convex or plano- concave glaſs whoſe ſemidia- 
meter is as ſhort again. For conſidering the plane 
ſarface as having an infinite ſemidiameter, the firſt ra- 
tio of the laſt mentioned proportion may be reckoned 
a ratio of equality. 


PROPOSITION II. 


Tus focus of incident rays upon a ſingle ſurface, 
ſphere, or lens being given, it is required to find the 
focus of the emergent rays. 


Let any point Q be the focus of incident rays up- 


CCCLVII on a ſpherical ſurſace, lens, or ſphere, whoſe centre is 


18. 1. to G. E; and let other rays come parallel to the line 


* By Co- 
rol. from. 


former 


Prop, 


be placed the ſame way from Q as 


the contrary way to the given rays, and after refraction 
let them belong to a focus F; then taking EF equal 
toEF in the lens or ſphere, but equal to FC in the ſingle 
ſurſace, ſay as QF to FE ſo Ef to fq ; and placing 
fq the contrary way from F to that of FQ from F, 
the point 9 will be the focus of the refracted rays, 
without ſenſible error ; provided the point Q be not 
{o remote from the axis, nor the ſurfaces ſo broad, as to 
cauſe any of the rays to fall too obliquely upon them. 

dor with the centre E and ſemidiameters EF and 
Ef deſcribe two arches FG, g cutting any ray QAag 
in G and g, and draw EG and Eg. Then ſuppoſing 
G to be a focus of incident rays (as GA), the emer- 
gent rays (as agg) will be parallel to GE“; and on the 
other hand ſuppoſing g another focus of incident rays 
(as ga), the emergent rays (as AGQ ) will be pa- 
rallel to gE. Therefore the triangles QGE, Egg are 
equiangular, and conſequently Q is to GE as Eg 
to gg ; that is, when the ray QAag is the nearelt to 
QEg, 8 to FE as Ef to g. Now when Q ac- 
cedes to F and coincides with it, the emergent rays 
become parallel, that is g recedes to an infinite di- 
ſtance; and conſequently when Q paſſes to the other 


Tide of F, the focus 9 will alſo paſs through an inf. 


nite ſpace from one ſide of f to the other fide of it. 
Q. E. D. 


Corel. 1. In a ſphere or lens the focus g may be 
found by this rule: As QF to QE ſo QE to Q g, to 


F lies from Q. 


For let the incident and emergent ray QA, ga be pro- 


Hence when rays tall parallel on both Q 9 


EY 


1 QC $. 
duced «till they meet in ; and the triangles 
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QE, C Gut.. 


Q eq being equiangular, we have Q to QE as (Ve to TY 


; and when the angles of theſe triangies are va- 
miſhing, the point e will coincide with E; becauſe in 
the ſphere the triangle Aca is equizmgular at the baſe 
Aa, and conſequently Ae and ae will at laſt become ſe- 
midiameters ot the ſphere, In a lens the thickne!s 
Aa is inconſiderable. 

The 2900s may alſo be found hy this rule ;— 

F: FE: : QE: Es, for OG: GE: : OA : Ar. 
Ea then the ate n Gagie 
ſurlaces holds good for the lenſes. 

Corel. 2. In all caſes the diſtance // varies recipro- 
cally as FQ does; and they lie contrarywiſe from 
F and F; becauſe the reQangle or the ſ;uare under 
EF and Ef, the middle terms in the foregoing propor- 
tions, is invariable. 

The principal focal diſtance of a lens may not only 
be found by collecting the rays coming from the ſun, 
conſidered as parallel, but alſo (by means of this pro- 
poſition) it may be found by the light of a candle or 
window. Fer, becauſe Qg: :: QE: EG, we 
have (when A coincides with E) Q: E =QE: 
F. F; that is, the diſtance obſerved between the ra- 


diant object and its picture in the focus is to the di- 


ſtance of the lens from the focus as the diſtance of 
the leas from the radiant is to its principal focal 
diſtance. . Multiply therefore the diſtances of the lens 
from the radiant and focus, and divide the product 
by their ſum. 


Carol. 3. Convex lenſes of different ſhapes that 


have equal focal diſtances, when put into each others 


places, bave equal powers upon any pencil of rays to 
refract them to the ſame focus. Becauſe the rules 
abovementioned depend only upon the focal diſtance 
of the lens, and not upon the proportion of the ſemi- 
diameters of its ſurfaces. 

Corel. 4. The rule that was given for a ſphere of an 
uniform denſity, will ſerve alſo for finding the focus of 
a pencil of rays refracted through any number of con- 
centric ſurfaces, which intercede uniform mediums of 
any different denſities. For when rays come parallel 
to any line drawn through the common centre of theſe 
mediums, and are refracted through them all, the di- 
ſtance of their focus from that centre is invariable, as 
in an uniform ſphere. | 

Corel. 5. When the focuſes Q, ꝙ lie on the ſame 
ſide of the refraQting ſurfaces, it the incident rays 
flow from Q, the refracted rays will alſo flow from g: 
and if the incident rays flow towards Q, the refracted 
will alſo flow towards g+ and the contrary will hap- 
pen when Q and 9 are on contrary ſides of the re- 
fracting ſurfaces. Becauſe the rays are continually 
going forwards. | 

From this propoſition we alſo derive an eaſy me- 
thod of drawing the progreſs of rays through any 
number of lenſes ranged on a common axis. 

Let A, B, C, (fig. 7.) be the lenſes, and RA a 
ray incident on the firit of them. Let a, 2, « be their 


foci for parallel rays coming in the oppoſite direc- 


tion; draw the perpendicular @ d, cutting the incident 
ray in d, and draw dea through the centre of the 
lers: AB parallel to da will be the ray refracted 
by the firſt lens. Through g the focus of the ſe- 
cond lens draw the 9 Ee, cutting AB in 
O 2 ez 


- 
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Of Viſion. e; and draw es through che centre of the ſecond lens. 

—— }BD parallel to þ will be the next refracted ray. 
Through the focus « of the third lens draw the per- 
pendicular , cutting BD in /, and draw fe through 


the centre of the third lens. CE parallel to Fe Will 


be the reſracted ray; and fo on. 


$ 3. Of Vijion 

Havixs deſcribed how the rays of light, flowing 
from cbjc&s, and paſſing through convex glaſſes, are 
collected into points, and form the images of the ob- 
jects; it will be eaſy to underſtand how the rays are 
affected by paſſing through the hnmours of the eye, 
and are thereby colledted into innumerable points on 
the bottom of the eye, and thereon form the images 
of the objects which they flow from. For, the ditter- 
ent humours of the eye, and particularly the cry ſtal- 
line humour, are to be conſidered as a convex glals ; 
and the rays in paſſing through them to be affected in 
the ſame manner as in paſſing through a convex glaſs. 
A deſcription cf the coats and humours, &ec: has been 
given at large in Axvaroux: but for the reader's con- 
venience in this place, we ſhall repeat in a few words 
as much of the deſcription as will be ſufficient for our 


preſent purpoſe. 


Plate The eye is nearly globular. It confiſts of three 
CCCLV1 coats and three humours. The part DHHG of the 
fig. 3. outer coat, is called the ſclerotica ; the reſt, DEFG, the 


cornea, Next within this coat is that called the cho- 
roidet, which ſerves as it were for a lining to the 
other, and joins with the iris, mn, mn. The iris is 
compoſed ct two ſets of muſcular fibres; the one of a 
circular form, which contracts the hole in the middle 
called the pupil, when the light would otherwiſe be 
too ſtrong tor the eye; and the other of radical fibres, 
tending everywhere from the circumference of the iris, 
towards the middle of the pupil; which fibres, by 
their contraction, dilate and enlarge the pupil when 
the light is weak, in order to let in the more of its 
rays. The third coat is only a fine expanſion of the 
optic nerve L, which ſpreads like net-work all over the 
inſide of the choroides, and is therefere called the 
retina ; upon which are painted (as it were) the ima- 
ges of all viſible objects, hy the rays of light which 
either flow or are reflected from them. | 
Under the cornea is a fine tranſparent fluid like wa- 
ter, which is therefore called the aqueous humour. It 
gives a protuberant figure to the cornea, fills the two 
cavities mm and nn, which communicate by the pu- 
pil P; and has the ſame limpidity, ſpecific gravity, and 
refractive power, as water. At the back of this lies 
the cryſtallme humour II, which is ſhaped like a 
double convex-glaſs ; and is a little more convex on 
the back than the fore-part. It converges the rays, 
which paſs through it from every viſible object to its 
focus at the bottom of the eye. This humour is tranſ- 
parent like cryſtal, is much of the conſiſtence ot hard 
jelly, and exceeds the fpecific gravity of water in the 
proportion of 11 to 10. It is incloted'in a fine tranſ- 
rent membrane, from which proceed radial fibres 
"60, called the /pamentum ciliare, all around its edge; 
and join to the circumference of the iris. 
At the back of the cryſtalline, lies the vitreous hu- 
mour KK, which is tranſparent like glaſs, and is 
lar gect of all in quantity, filling the whole orb of the 


14 
Ve ſcrip- 
tion of the 
CYC. 


on the fide next the eye, will fall upon the cornea be- na of the 


upward; and know very well that we cannot feel the 


ly placed the optic nerve of each eye, not. in the appear dou- 


d3. 23.03 | 
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eye, and giving it a globular ſhape. It is much of Of vifon 


a conſiſtence with the white of an egg, andivery —— | 
=_ exceeds the ſpecific gravity and refractice power 
vater. 
As every point of an object ABC, (ibid.) ſends The died, 
out rays in all directions, ſome rays, from every point on the t. 


eye ate in. 
verted. 


tween E and F; and by paſſing on through the hu - 
mours and pupil of the eye, they will be converged 
to as many points on the retina or bottom of the eye, 
and will thereon form a diſtinct inverted picture c Za 
of the object. Thus, the pencil of rays gr s that 
flows from the point A of the object, will be con- 
verged to the point a on the retina; thoſe from the 
point B will be converged to the point þ; thoſe from 
the point C will be converged to the point c ; and fo 
of all the intermediate points: by which means the 
whole image abc is formed, and the object made vi- 
ſible. Although it muſt be owned, that the method 
by which this ſenſation is carried from the eye by 
the optic nerve to the common ſenſory in the brain, 
and there diſcerned, as above the reach of our com- 
prehenſion. 

But that viſion is effected in this manner, may be 
demonſtrated experimentally. Take a bullock's eye 
whilſt it is freſh; and having cut off the three coats 
from the back-part, quite to the vitreous humour, 
put a piece of white paper over that part, and hold 
the eye towards any bright object, and you will ſee 
an inverted picture of the obje& upon the paper. 


Since the image is inverted, many have wondered Why i 
- = h 
why the obje& appears upright. But we are to con- are — 


fider, 1. That inverted is only a relative term: and, right. 
2. That there is a very great difference between the 
real object and the means or image by which we per- 
ceive it. When all the parts of a diſtant proſpect are 
painted upon the retina, they are all right with re- 
ſpect to one another, as well as the parts of the pro- 
ſpect itſelf; and we can only judge of an obje&'s be- 
inverted, when it is turned reverſe to its natural 
polition with reſpet to other objects which we ſee 
and compare it with.—If we lay hold of an upright 
ſtick in the dark, we can tell which is the upper or 
lower part of it, by moving our hand downward or 


upper end by moving our hand downward. Juſt ſo 
we find by experience, that upon directing our eyes 
towards a tall object, we cannot ſee its top by turning 
our eyes downward, nor its foot by turning our eyes 
upward ; but mult trace the object the ſame way by 
the eye to ſee it from head to foot, as we do by the 
hand to feel it; and as the judgment is informed by 
the motion of the hand in one caſe, ſo it is alſo by the 
motion of the eye in the other. 

In fig. 9. is exhibited the manner of ſeeing the 
ſame object ABC, by both the eyes D and E at 
ONCE, 

When any part of the image c ba falls upon the op- 
tic nerve I, the correſp-.nding part of the object be- 
comes inviſible. On which account, nature has wiſe- 
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An object 
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middle of the bottom of the eye, but towards the ſide ble, becauſe 
next the noſe ; ſo that whatever part of the image falls the otro 


upon the optic nerve. of one eye, may not fall upon . 7 
the optic nerve ct the other. Thus the point a of the light. 
image 
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of Viſion. image e] a falls upon the optic nerve of the eye D, 
put not of the eye E; and the point c falls upon the 
optic nerve of the eye E, but not of the eye D: and 
therefore, to both eyes taken together, the whole ob- 
jet ABC is viſible, 

The nearer that any object is to the eye, the larger 
is the angle under which it is ſeen, and the magni- 


* tude under which it appears. Thus to the eye D, 
ate 


CCCLVI APC; and its image c 6b a is very large upon the re- 


tina: but to the eye E, at a double diſtance, the ſame 
obje& is ſeen under the angle ApC, which is equal 
only to half the angle APC, as is evident by the 
figure. The image ch a is likewiſe twice as large in 
the eye D, as the other image cb a is in the eye E. 
In both theſe repreſentations, a part of the image falls 
on the optic nerve, and the object in the correſponding 
part is inviſible, | 
As the ſenſe of ſeeing is allowed to be occaſioned 
by the impulſe of the rays from the viſible object up- 
on the retina of the eye, and forming the image of 
the object thereon, and that the retina is only the ex- 
nſion of the optic nerve all over the choroides; it 
thould ſeem ſurpriſing, that the part ot the image 
which falls on the optic nerve ſhould render the like 
ot the object inviſible ; eſpecially at that nerve 
is allowed to be the inſtrument by which the impulſe 
and image are conveyed to the common ſenſory in the 
brain, f 
That the part of the image which falls upon the 
middle of the optic nerve is loſt, and conſequently the 
correſponding part of the object is rendered inviſible, 
is plain by experiment. For if a perſon fixes three 
patches, A, B, C, (fig. 2.) upon a white wall, at the 
height of the eye, and at the diſtance of about a foot 
from each other, and places himſelf before them, ſhut- 
ting the right eye, and directing the left towards the 
patch C, he will ſee the patches A and C, but the 
middle patch B will diſappear. Or, it he ſhuts his 
left eye, and directs the right towards A. he will ſee 
both A and C, but B will diſappear; and if he di- 
rects his eye towards B, he will ſee both B aad A, 
but not C. For whatever patch is directly oppo- 
ſite to the optic nerve N, vaniſhes. This requires a 
little practice; after which he will find it -aſy to direct 
his eye ſo as to loſe the fight of whichever patch he 
159 pleaſes. 
Diſpute This experiment, firſt tried by M. Mariotte, occa- 
cuccrning honed a new hypotheſis concerning the feat of viſion, 
ghar which he ſuppoſed not to be in the retiva, but in the 
. Choroides. An improvement was afterwards made 
upon it by M. Picard, who contrived that an object 
ſhould dilappear when both the eyes were kept open. 
He faitened upon a wall a round white paper, an inch 
or two in diameter; and by the fide of it he fixed two 
marks, one on the right hand, and the other on the 
left, each at about 2 — diſtance from the paper, and 
ſomewhat higher. He then placed himſelf directly 
before the paper, at the diſtance of 9 or 10 feet, and 
putting the end of his finger over againſt both his 
eyes, 10 that the left-hand mark might be hid from 
the right eye, and the right-hand mark from the leit 
eye, Remaining firm in this poſtare, and looking 
ſteadily, with both eyes, on the end of his finger, the 
paper which was not at all covered by it would total- 
ly diſappear. This, he ſays, is the more ſurpriſing 


u (fig- 1.) the object ABC is ſeen under the angle 
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becauſe, without this particular encounter of the op- Of Viſion. 
tic nerves, where no viſion is made, the paper wil!“ 
appear double, as is the caſe when the finger is not 
rightly placed. 

M. Mariotte obſerves, that this improvement on 
his experiment, by M. Picard, is ingenious, but dif- 
ficult to execute, ſince the eyes mult be conſiderably 
ſtrained in looking at any object ſo near to them as four 
inches; and propoſes another not leſs ſurpriſing, and 
more eaſy. Place, ſays he, on a dark gr und, two 
round pieces of white paper, at the ſame height, and 
three teet from one another ; then place yourſelf op- 
polite to them, at the diſtance of 12 or 13 feet, and 
hold your thumb before your eyes, at the diſtance of 
about eight inches, ſo that it may conceal from the 
right eye the paper that is to the left hand, and from 
the left eye the papei c the right hand, Then, if you 
look at your thumb ſteadily with both eyes, you will 
loſe ſight of both the papers; the eyes being ſo diſpo- 
ſed, that each of them receives the image ot one of the 
papers upon the baſe of the optic nerve, while the 
other is intercepted by the thumb. 

M. Le Cat purſued this curious experiment a little 
farther than M. Marriotte had done. In the place of 
the ſecond paper, he fixed a large white board, and 
obſerved, that at a proper diſtance he loſt fight of a 
circular ſpace in the centre of it. He alſo obſerved . 
the ſize of the paper which is thus concealed from the 
ſight, correſponding to ſeveral diſtances, which enabled 
bim to aſcertain ſeveral circumſtances relating to this 
part of the ſtructure of the eye more exactly than had 
been done before. 

The manner in which this curious experiment is 
now generally made, and which is both the eaſieſt with 
reſpect-to the eye, and the moſt indiſputable with re- 
ſpec to the fact, is the following. Let three pieces of 
paper be faſtened upon the ſide of a room, about two 
teet aſunder; and let a perſon place himſelf oppolite 
to the middle paper, and beginning near to it, retire 
gradually backwards all the while keeping one of his 
eyes ſhut, and the other turned obliquely towards that 
outfide paper which is towards the covered eye, and 
he will find a ſituation (which is generally at about 
five times the diſtance at which the papers are placed 
from one another), where the middle paper will entire- 


ly diſappear, while the two outermoſt continue plainly 


viſible ; becauie the rays which come from the middie 
paper will fall upon the retina where the optic nerve is 
inſerted. 

It will not ſurpriſe any perſon, even thoſe who are 
the ſtrongeſt advocates for the retina being the place 
at which the pencils of rays are terminated, and con- 
ſequently the proper ſeat of vition, that M. Mariotte 
was led by this remarkable obſervation, to talpect the 
contrary. He not only did ſo; but, in confequence 
ot attentively conſidering the ſubject, a variety ot 
other arguments in favour of the choroides occurred 
to him, particularly bis obſervation, tha: the retida is 
tranſparent, as well as the cryitalline and other hu- 
mours of the eye, which he thought could only enable 
it to tranimit the rays farther ; and he could not per- 
ſuade himſelf that any ſubltance could be contidered as 
being the termination of the pencils, and the proper 


feat of viſion, at which the rays are not ſtopped in 


their progrets. 
He was farther confirmed in his opinion of the ſmall 
| degree 
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O Viſion, degree of ſenſibility in the retina, and of the greater 
— ſenſibility of the choroides, by obſerving that the pu- 


pil dilates itſelf in the ſhade, and contracts itſelf in a 
great light; which involuntary motion, he thought, 
was a clear proof that the fibres of the iris are ex- 


tremely ſenſible to che action of light; and this part 


of the eye is only a continuation of the choroides. 
He wo thought that the dark colour of the choroides 


as intended to make it more ſuſceptible of the impreſ- 


nion of light. | F 
M. Pecquet, in anſwer to M. Mariotte's obſervation 


concerning the tranſpareney of the retina, ſays, that 


it is very imperfectly ſo, reſembling only oiled paper, 
or the horn that is uſed for lanterns; and beſides, that 
its whitene(s demonſtrates it to be ſufficiently opaque 
{or topping the rays of light, as much as is neceſſary 
{or the purpoſe of viſion ; whereas, if viſion be per- 
formed by means of thote rays which are tranſmitted 
through ſuch a ſubſtance as the retina, it mult. be very 


indiſtinct. 


As to the blachneſs of the choroides, which M. Mar- 
riotte thought to be neceffary for the purpoſe of vi- 
ſion, M. Pecquet obſerves, that it is not the ſame in 
all eyes, and that there are very different ſhades of it 
among the individuals of mankind, as alſo among birds, 
und ſome other animals, whoſe choroides, is generally 
black; and that in the eyes of lions, camels, bears, 


.oxen, ſtags, ſheep, dogs, cats, and many other ani- 


mals, that part of the choroides which is the moſt ex- 
poſed to light, very often exhibits colours as vivid as 


thoſe of the mother-of-pearl, or of the iris (r). He 


admits that there is a defect of viſion at the inler- 


tion of the optic nerve; but he thought that it was 


owing to the blood-veſſels of the retina, the trunks 


of which are ſo large in that place as to obſtruct all 


viſion. 
To M. Pecquet's objection, founded on the-opacity 


of the retina, M. Marriotte obſerves, that there mult 
be a 


great difference betwixt the late of that ſubſtance 
in living and dead ſubjects; and as a farther proof of 
the tranſparency of the retina, and the power of the 
choroides beyond it to reflect light, he ſays that if a 
lighted candle be held near to a perſon's eyes, and a 
dog, at the diſtance of eight or ten ſteps, be made to 
look at him, he would ſee a bright line in the dog's 
eyes, which he thought to proceed ſrom the reflection 
of the light of the candle from the choroides of the 
dow, ſince the ſame appearance cannot be produced in 
the eyes of men, or other animals whole choroides is 
black. 

To Mr Pecquet's remark concerning the blood-veſ. 
ſels of the retina, M. Marriotte obſerves, that they are 
not large enough to prevent viſion in every part of the 
baſe of the nerve, ſince the diameter of each of the two 
veſſels occupy no more than th part of it. Beſides, if 
this were the cauſe of this want of viſion, it would 
variſh gradually, and the ſpace to which it is confined 


would not be ſo exactly terminated as it appears to 
be. | 


1 


We muſt add, that M. Pecquet alſo obſerved, that Of vic, 
notwithſtanding the inſenſibility of the retina at that 


inſertion of the optic nerve when the light is only mo- 
derate ; yet that luminous objects, ſuch as a bright 


candle placed at the diſtance. of four or five paces, do 


not abſolutely diſappear, in the ſame circumſtances in 
which a white paper would; for that this ſtrong light 
may be perceived through the picture fall on the baſe 
of the nerve. © I cannot help ſuſpecting, however, 
(ſays Dr Prieſtley,), that M. Pecquet did not make 
this obſervation with ſufficient care. A large candle 


makes no impreſſion on that part of my eye, though 


it is by no means able to bear a ſtrong light, 
The common opinion was alſo favoured by the ana- 
tomical deſciiption of ſeveral animals by the members 
of the French academy, and particularly their account 
of the ſea-calf and porcupine; in both of which the 
optic nerve is inſerted in the very axis of the eye, ex- 
actly oppoſite. to the pupil, which was thought to 
leave no room to doubt, but that in theſe animals the 
retina is perſectly ſenſible to the impreſſion of light at 
the inſertion of the nerve. But this obſervation may 

deſerve to be reconſidered. nen 
M. De la Hire took part with M. Pecquet, arguing 
in favour of the retina from the analogy of the ſenſes, 
in all of which the ner ves are the proper ſeat of ſenſa- 
tion. This philoſopher, however, ſuppoſed that the 
choroides receives the impreſſion of images, in order 
to tranſmit them to the retina. 
M. Perrault alſo took the part of M. Pecquet againſt 
M. Marriotte, and in M. Perrault's works we have ſe- 
veral letters that paſſed between theſe two gentlemen 
upon this ſubject. 
This diſpute about the immediate inſtrument of vi- 
ſion was revived upon the occaſion of an odd experi- 
ment of M. Mery, recorded in the memoirs of the 
French academy for 1704. He plunged a cat in wa- 
ter, and expoſing her eyes to the ſtrong light of the ſun, 
obſerved that the pupil was not at all contracted by it; 
from which he concluded, that the contraction of the 
iris is not produced by the action of the light, but by 
ſome other circumſtance. For he contended that the 
eye receives more light in this ſituation than in the 
open air. At the ſame time he thought he obſerved 
that the retina of the cat's cye was tranſparent, and 
that he could ſee the opaque choroides beyond it: 
from which he concludes, that the choroides is the 
ſubſtance intended to receive the rays of light, and to 
be the chief inſtrument of viſion. But M. De la 
Hire replies to this argument of M. Mery, in a me- 
moir for the year 1709, p. 1193 in which he en- 
deavours to ſhow that fewer rays enter the eye under 
water, and that in thoſe circumſtances it is not ſo 
liable to be affected by them. Beſides, it is obvious 
to be remarked, that the cat mult be in great ter- 
ror in this ſituation; and being an animal that has 
a very great voluntary power over the muſcles of the 
Iris, and being now extremely attentive to every thing 
about her, the might keep her eye open notwith- 
ſtanding 


(r) M. Muſſchehbroeck ſays, that in many animals, as the lion, camel, bear, ox, ſtag, ſheep, dog, cat, 
k, but blue, green, yellow, or ſome other colour. Introdudio, 


and many birds, the choroides is not blac 
Vol. IL p. 748. 
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of vigon. ſtanding the action of the light upon it, and though 
Id might be very painful to her. We are informed, 
that when a cat is placed in a window through which 
the ſun is ſhining,” and conſequently her iris nearly 
cloſed, if ſhe hear a ruſtling, like that which is 
made by a mouſe, on the outfide of the window, ſhe 
will immediately open her eyes to their greateſt ex- 
tent, without in the leaſt tnrning her face from the 
light. 

*M. Le Cat took part with M. Marriotte in this con- 
troverſy, it being peculiarly agreeable to his general 
hypotheſis, viz. that the pia mater, of which the cho- 
roides is a production, and not the nerves themſelves, 
is the proper inſtrument of ſenſation. . He thought that 
the change which takes place in the eyes of old people 
(the choroides growing leſs black with age) favoured 
his hypotheſis, as they do not ſee with that diſtinct- 
neſs with which young perſons do. M. Le Cat ſup- 
poſed that the retina anſwers a purpoſe ſimilar to that 
of the ſcarf-ſkin, covering the papillæ pyramidales, 
which are the immediate organ of feeling, or that of 
the porous membrane which covers the glandulous pa- 
pille-of the tongue. The retina, he ſays, receives the 
impreſſion of light, moderates it, and prepares it for its 
proper organ, but is not itſelf ſenſible of it. 

It maſt be obſerved, that M. Le Cat had diſcover- 
ed that the pia mater, after cloſely embracing and con- 
ſtringing the optic nerve, at its entrance into the eye, 
divides into two branches, one of which cloſely lines the 
cornea, and at length is loſt in it, while the ſecond 
branch makes what is called the choroides or uvea. He 
alſo ſhowed that the ſclerotica is an expanſion of the du- 
ra mater; and he ſent diſſections of the eye to the 
royal Academy of Sciences in 1739, to prove theſe 
aſſertions, and ſeveral others which he had advanced 
in his Traits de Sens, that were contrary to the opi- 
nions of the celebrated Wintlow. 

To theſe arguments in favour of the choroides, al- 
leged by thoſe gentlemen among whom the ſubject was 
firit diſcuſſed, Dr Pr eſtley in his hiſtory adds the fol- 
lowing that had eſcaped their notice, but which were 
ſuggeſted to him by his friend Mr Michell. | 

In order that viſion be diſtin, the pencils of rays 
which iſſue from the ſeveral points of any object, mult 
be collected either accurately, or at leaſt very nearly, 
to correſponding points in the eye, which can only be 
done upon ſome unitorm ſurface. But the retina being 
of a conſiderable thickneſs, and the whole of it being 
uniformly nervous, and at lealt nearly, if not perfectly, 
tranſparent, preſents no particular ſurface ; ſo that, in 
whatever part of it the pencils be ſuppoſed to have 
their foci, the rays belonging to them will be ſepara- 
ted from one another, either before or after they arrive 
there, and conſequently viſion would be confuſed. 

If we ſuppoſe the ſeat of viſion to be at the nearer 
ſurface of the retina, and the images of objects to be 
formed by direct rays, a conſiderable degree of contu- 
ſion could not but ariſe from the light refle&ed by the 
choroides, in thoſe animals in which it 1s white, or co- 
loured. On the other hand, it would be impoſſible that 
viſion ſhould be performed at this place by light re- 
flected from the choroides, becauſe in many animals it 
is perfectly black, and reflects no light at all; and yet 
ſuch animals fee even more diſtinctly than others. And 
we cannot. but ſuppoſe that, in whatever manner vi- 
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ſion is effected, it is the ſame in the eyes of all ani- Of Viſion. 
mals. N 

If the ſeat of viſion be at the farther ſurface of the 
retina, and it be performed by direct rays, a white 
choroides could be of no uſe, and if it were by reflec- 
ted rays, a black one could not anſwer the purpoſe. 

It is likewiſe an argument in favour of the choroides - 
being the organ of viſion, that it is a ſubſtance which 
receives a more diſtinct impreſſion from the rays of 
light than any other membrane in any part of the ani- 
mal ſyſtem, excepting (and perhaps not excepting) 
that white cutical which lies under the ſcales of fiſhes ; 
whereas the retina is a ſubſtance on which the light 
makes an exceedingly faint impreſſion, and perhaps no 
impreſſion at all; ſince light, in paſſing out of one 
tranſparent medium into another immediately conti- 
guous to it, ſuffers no refraction or reflection, nor are 
any of the rays abſorbed, unleſs there is ſome differ- 
ence in the refracting power of the two media, which 
probably is not the caſe between the retina and the vi- 
treous humour, which is in contact with it. And 
wherever the light is not affected by the medium it 
falls upon, we can hardly ſappoſe the medium to re- 
ceive any impreſſion from the light, the action being 
probably always mutual and reciprocal. 

Beſides, the retina is ſo ſituated, as io be expoſed to 
many rays beſides thoſe which terminate in it, and 
which, therefore, cannot be ſubſervient to viſion, if it 
be performed there. Now this is not the caſe with the 
choroides, which is in no ſhape tranſparent, and has no 
reflecting ſubſtance beyond it. 

It is, moreover, peculiarly favourable to the hypo- 
theſis of the ſeat of viſion being in the choroides, that 
we can then fee a ſufficient reaſon for the diverſity of 
its colonr in different animals, according as they are 
circumſtanced with reſpect to viſion. In all terreſtrial 
animals, which have occaſion to make uſe of their eyes 
by night, the choroides 1s cither of a bright white, or 
of ſome very vivid colour, which reflects the light very 
ſtrongly. On this account viſion may be performed 
with lefs light, but it cannot be with great diſtinct- 
nels, the reflection of the rays doubling their effect, 
ſince it mult extend over ſome ſpace, all reflection be- 
ing made at a diltance from the reflecting body. Be- 
ſides, the choroides in brutes is not in general perfeR- 
ly white, but a little inclined to blue; and is therefore, 
probably, better adapted to fee by the fainter coloured 
light, which chiefly prevails m the night; and we 
would add, is on the ſame account more able to be 
ſtrongly imprefſed by the colours to which they are 
chiefly expoſed. | 

On the other hand, the choroides of birds in gene- 
ral, eſpecially eagles, hawks, and other birds of prey, 
is black; by which means they are able to fee with 
the greateſt diſtinctneſs, but only in bright day-light. 
The owl, however, ſeeking her tood by night, has the 

choroides white, like that of a cat. Laſtly, in the eyes 
of man, which are adapted to various uſes, the cho- 
roides is neither ſo black as that of birds, nor ſo white 
as that of thoſe animals who make the greatelt uſe of 
their eyes in the night. 

As to a third hypotheſis, which is in effect that of 
M. De la Hire, which makes both the retina and the 
choroides equally neceſſary to viſion, and ſuppoſes it to 
be performed by che impreſſion of light ou the choroides 

I com- 
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Oi Viflon, communiieated to the retina : Me Michell obſerves, that 
t the perceptions can hardly be ſuppoſed to be ſo acute, 

- when the nerves, which are the chief inſtruments of 


ſenſation, do not receive the impreſſions immediately, 


but only after they have been communicated to ano- 


ther ſubſtance. © Deſides, it mult be more natural to 
ſuppoſe, that, when the principal impreſſion is made 

upon the choroides, it is communicated to the brain 

by its own proper nerves, which are abundantly ſulli- 

t Cent for the purpaſe, l "$50 
"Dimenſi- ' 'The dinienſions and preciſe form of the ſpot in the 
ons of the eye in which there is no viſion, were more accurately 
ſpot in the galculatod by Daniel Bernouilli, in the followiug man- 
eye where ner. He placed a piece of money O (fig. 2 


there is no 
viſion, 


Plate king a pendulum to ſwing, ſo that the extremity of it 
«CCCLVIN might be nearly in the ling AO, he obſerved at what 
place C it began to be inviſible, and where it again 
emerged into view at A, Raiſing the pendulum higher 
nnd lower, he fe und other points, as H, N, P, G, B, 
at which it began to be inviſible; and others, as M,. L., 
E, A, at which it began to be viſible again and draw- 
ing a curve through them, he found that it was ellip- 
tical ; and, with reſpect to his own eye, the dimenſions 
of it were as follow; OC was 23, AC 10. BD 3, 
DI 13, and EG 14. ſo that the centre being at F, 
the greater axis was to the leſs as 8 to 7. wi 

From theſ: data, the plane on which the figure was 
drawn being obliquely ſituated with reſpect ta the eye, 

he found, that the place in the eye that correſponded 
to it was a circle, the diameter of which was a ſeventh 
part of the diameter of the eye, the centre of it being 
27 parts of the diameter from the point oppoſite to 
the pupil, a little above the middle. He concludes 
with obſerving, chat, in order that this ſpace in which 
there is no viſion may be as ſmall. as poſſible, it is ne- 
ceſlary that the nerve ſhould enter the eye perpendicu- 
larly, and that both this end, and: alſo its entering the 
eye at a diſtance from its atis, ara gained by the par- 
ticular manner in which the two optic nerves unite and 
become ſepara*e again, by eroſſing one another. 

In favour of oge of che obſervations of Mr Michell, 
concerning the uſe of the choroides in viſion, Dr 
Prieſtley obſerves, that Aquapendente mentions the 
caſe of a -perſon at Piſa, who could ſee. very well in 
the night, but very little or none at all in the day- 
time. This is. alſo ſaid to he the caſe with thoſe 
white people among the blacks of Africa, and. the in- 
habitants of the iſthmus of America, who, from this 
circumſtance, are called moon-eyed. Our author thinks 
it probable that their choroides is not of a dark co- 
lour, as it is in ethers of the human ſpecies; but white 
or light coloured as ig thoſe animals Which have moſt 
occation for cheir eyes in the night. See ALBIN OS. 


The following. conſiderations in favour of the re- 


tina being the proper feat of viſion, are worthy of 

430 remark. 
Arguments Dr Porterfield obſerves, that the reaſon why there 
40: the reti- is no viſion at the entrance of the optic nerve into the 
-na's being eye, may be, that it wants that ſoftneſs and delicacy 


lion. 


The cat of which it has when it is expanded upon the choroides; 


and that, in thoſe animals in which that nerve is in- 
ſerted in the axis of the eye, it is obſerved to be 
equally delicate, and therefore probably equally ſen- 
Able, in that place as in any other part of the retina. 


the floor; and then ſhutting one of his eyes, and ma- 
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In general, the nerves, when oon inge d by their coats, 


have but little ſeuſibility in companion of what they —— 


are endued with when they are diveſted of them, and 


unfolded in a ſott aud pulpy ſubſtance, | | 


Haller obſerves, that the choroides cannat be the 


univerſal inſtrument of viſion, becauſe that ſometimes 


ia men and birds, but eſpecially in ſiſhes, it is covered 


internally wich a black mucus, through which the rays 


cannot penetrate, This writer ſpeaks of a-tibrous 


membrane in the retina diſtinct from its pulpy ſub- 


ſtance. On theſe fibres, he conjectures, that the i | 
of objects are painted. 4 RG" —_ 


M. De la Hire's argument in favour of the retina, 
from the analogy of the ſenſes, is much ſtrengthened 


by conſidering that the retina is a large nervous ap- 
paratus, immediately expoled to the impreſſion of 
bght ; whereas the. choroides receives but a lender 


ſupply of nerves, in common with the ſelerotica, the 


conjunctiva and the eyelids, and that its nerves are 


much leſs expoſad to the light than the naked fibres of 
the optic nerve. Iadeed, from anatomical conſidera- 


tions, one might imagine that any other part of the 
body was as ſenſible ot the impreſſion of light as the 
choroides. | 2 

That the optic nerve is of principal-uſe in viſion, is 
farther probable from ſeveral phenomena attending 
{ome ot the diſeaſes. in which the ſight is affected. 


When aa amauroſis has affected one eye only, the 


optic nerve of that eye has been ſound manifettly al- 
tei ed ſrom its ſuund ſtate. Dr Prieſtley was preſent 
when Mr Hey examined che brain of a young girl, 
who had. been blind of one eye, and ſaw that the optic 
nerve belanging fo it. was conſiderably ſmaller than 
the other; and he informed him, that upon cutting 
into it, he found it to be much harder, and cineri- 
tious. Morgag ui, indeed, mentions two caſes, in one 
of which he found the optic nerves ſmaller than uſual, 
and of a cineritious colour, when, upon inquiry, he 
was informed that the perſon. had not been blind, 
though there might have been ſome defect in the ſight 
of one of the eyes. In the other cafe, only one of 
the optic nerves was affected in that manner, and the 
eye itſelf was in other reſpects very perfect. Here, 
alſo, he was expreſsly told, that the perſon was not 
blind of that eye: but it appears that he himſelf had 
not been acquainted. with the perſons whom he diſſect- 
ed; and there have been many caſes of perſons being 

blind ot one eye, without knowing: it themſelves, for a 
conſiderable time. | | 

Moreover, as the optic nerve is ſolely ſpent in form- 
iug the retina, ſo no function of the eye, not immedi- 
ately ſubſervient to viſion, is affected by an amauroſis. 

On the contrary, thoſe. nerves wh:2h- go to the cho - 
roides are found to retain, in this diſeaſe, their natu- 
ral influence. The iris will contract in a recent gutta 
ſerena of one eye, if the other remains ſound, and is 
ſuddenly expoſed to a ſtrong. light. The ſclerotis, 
conjunctiva, and eyelids, which receive their nerves 
from the fame branches as the choroides, retain their 
ſenlibility in this diſorder, 

The manner in which perſons recover from an 
amaurolz, favours the ſuppoſition ot the ſeat of viſion 
being in the retina; ſince thoſe parts which are the 
molt diltant from the inſertion of the nerye recover 
their ſenſibility the ſoonelt, being in thole places ” 

mo 
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Part, I. 
of Vitien. moR pulpy and foſret ; whereas there is no reaſon to 
=—o= think that there is any difference in this reſpect in the 
different parts of the choroides. Mr Hey has been 
repeatedly informed, by perſons labouring under an 
imperfect amauxoſis, or gutta ſerena, that they could 
not, when locking at any object with one eye, ſee it 
ſo diſtinctly when it was placed directly oppoſite to 
the pupil, as when it was ſituated ſomewhat obliquely, 
And thoſe perſons whom he had known to recover 
from a perfect amauroſis, firſt diſcoyered the objects 
whoſe images fell upon that part of the retina which is 
mt the greateſt diſtance from the optic nerve. 

We al conclude theſe remarks with obſerving, 
that if the retina he as tranſparent as it is generally 
repreſented to be, ſo that the terwination ot the pen- 
cils mult neceſſarily be either upon the choroides, or 
ſome other opaque ſubſtance interpoſed between it and 
the retina, the action and reaction occaſioned 44 
rays of light heirg at the common ſurface of this body 
and the retina, both theſe mediums { ſuppoſing them 
to be equally ſenſible to the impreſſion of light) may 
be equally affected; but the retina, being naturally 
much more ſenſible to this kind of impreſſion, may be 
the only inſtrument by which the ſenſation is conveyed 
to the brain, though the choroides, or the black ſub- 
ſtance with which it is ſometimes lined, may alſo be 
abſolutely neceſſary for the purpoſe of viſion. Indeed, 
when the refleion of the light is made at the common 
boundary of any two mediums, it is with no propriety 
that this effect is aſcribed to one of them rather than 
the other; and the ſtrongeſt refleQions are often made 
back into the denſeſt mediums, when they have been 
conti to the rareſt, or even to a vacuum. This 
is not far from the hypotheſis at M. de la Hire, and 
will eampletely account for the entire defect of viſion 
at the inſertion of the optic nerve. 

Viſion is diltinguiſhed into bright and &b/cure, di- 
fin and confuſed. It is ſaid to be bright, when a 
ſufficient number of rays enter the pupil at the ſame 
time; obſcure, when too few. It is diftint when 
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viſion, 


upon the retina ; confuſed, when they meet before they 
come at it, or when they would paſs it before they 
meet ; for, in either of theſe laſt caſes, the rays 
flowing from different parts of the object will fall up- 
on the ſame part of the retina, which muſt neceffarily 
render the image confuſed and indiltint.— Now, that 
objects may appear with a due brightneſs, whether 
more or fewer rays proceed from them, we have a 
power of contracting or dilatiog the pupil, by means 
of the muſcular fibres of the iris, in order to take in 
more or fewer rays as ovecalion requires. But this 
power has its limits. In ſome animals it is much 
greater than in others; particularly in ſuch as are 
obliged to ſeek their food by night as well as by day, 
11 in cats, &c. ; ; | 
bfütung That the rays may be collected into points exactly 
von at upon the retina, that is, that e may appear di- 
erent ſtinct, whether they be nearer or farther off, i. c. whe- 
ces. Vor, XIII. 
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each pencil of rays is collected into a focys exactly 


'On the contrary, old men having 
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ther the rays proceeding ſiom them diverge more or Of Viſion, 
leſs, we have a power of contracting or relaxing the 
ligamenta ciharia, and thereby altering the form of 
the cryſtalline humour, and with it the ſocal diſtance 
of the rays, Thus, when the object we view is ſar 
off, and the rays fall upon the pupil with a very ſmall 
degree of divergency, we contract the ligaments cilia ia, 
which, being concave towards the yitreous humour, 
do thereby compreſs it more than otherwiſe they would 
do: by tlns means it is made to preſs harder upon the 
backſide of the cryſtalline humour, which is thereby 
rendered flatter; and thus the rays proceed farther 
before they meet in a focus, than otherwiſe they would 
have done. Add to this, that we dilate the pupils ef 
our eyes (unleſs in caſes where the light is ſo ſtrong 
that it offends the eye), and thereby admit rays into 
them that are more e than thoſ: which would 
otherwiſe enter. And, when the rays come from an 
object that is very near, and therefore diverge tcu 
much to be collected into their reſpe&ive foci upon 
the retina, by relaxiag the ligamenta ciliuria, we give 
the cryſtalline a more convex form, by which means 
the rays are made to ſuffer a proportionably greater 
degree of refraction in paſſing through it. Some phi- 
loſophers are of opinion that we do this by a power 
of altering the form of the eye; and others, by remo- 
ving the eryſtalline forwards or backwards as occa- 
ſion * but neither of theſe opinions is pro- 
bable; for the coats of the eye are too hard, in ſome 
animals, for the firſt; and, as to moving the cryſtalline 
out of its place, the cavities of the eye ſeem to be too 
well filled with the other humours to admit of ſuch 
removal, 

Beſides this, in the caſe abdvementioned, by con- 
tracting the pupils of our eyes, we exclude the more 
diverging rays, and admit only ſuch as are more eaſily 
refracted into their reſpective ſoci (). But viſion is 
not diſtinct at all diſtances, for our power of contrac- 
ting andrelaxing the /igament ciliaria, is allo circum- 
{cribed within certain limits. _ 

In thoſe eyes where the tunica cornea is very pro- Of {hurt 
tuberant and convex, the rays of light ſuffer a very ſighted aud 
conſiderable refraction at their entrance into the aque- long ſight- 


. ous humour, and are therefore collected into a focus ed people. 


before they fall upon the retina, unleſs the object be 
placed very near, ſo that the rays which enter the eye 
may have a conſiderable degree of divergency. People 
that have ſuch eyes are ſaid to be purblind. Now, the 
nearer an object is to the eye, the greater is the image 
of it therein, as explaived above: theſe people, there- 
fore can ſee much ſmaller objects than others, as ſee- 
ing much nearer ones with the ſame d iſtinctueis; and 
their fight continues good longer than that of other 
people, becauſe the tunica cornea of their eyes, a3 they 
row old, becomes plainer, for want of that redun- 
dancy of humours with which they were filled before. 
the cornea of their 
eyes too flat for want of a ſufficient quantity of the 
aqueous humour to fill them out, if the rays diverge 
P p too 


tee and object diſtinct diſtinctly through it, though 


—— 


(6) Accordingly it is obſerved, that if we make a ſmall hole with the point of a needle through a piece of 
paper, and apply that hole cloſe to the eye, mag he uſe of it, as it were, inſtead of a pupil, we thall be able te 
e object be placed within half an inch of the eye. 
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Of Viſion. too much before they enter the eye, they cannot be 
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brought to a focus before they reach the retina ; on 
which account thoſe people cannot ſee diſtinQly, un- 
leſs the object be ſituated at a greater diſtance from 
the eye than is required for thoſe whoſe eyes are of a 
due form. The latter require the afliltance of cony 

glaſſes to make them ſee objects diſtinctly; the for- 
mer of concave ones, For if either the cornea ab; 
(fig. 4+), or cryſtalline humour e, or both of them, be 
too flat, as in the eye A, their focus will not be on 
the retina as at A, where it ought to be, in order to 


render viſion diſtin&; but beyond the eye, as at f 


This is remedied by placing a conyex glaſs zh. before 
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the eye, which makes the rays converge ſooner, and 
imprints the image duly on the retina at d. Again 
if either the cornea, or cryſtalline humour, or both 0. 
them, be too convex, as in the eye B, the rays that en- 
ter it from the object C will be converged to a focus 
in the vitreous humour, as at /, and by divergin 
from thence to the retina, will form a very confuled 
image thereon ;. and ſo, of courſe, the Obſer yer wil 
have as confuſed a view of the object as if his eye had 
been too flat. This inconvenience is remedied b 
placing a concave glaſs gh before the eye; hic 
lats, 5 cauſing the rays to diverge between it and 
e eye, lengthens the focal diſtance fo, that if 
the gla(s be properly choſen, the rays will unite at 
the retina, and form a diſtin image of the object 
upon it. *. | 


Of the leaſt Such eyes as are of a due convexity, cannot ſee any 


angle of 
viſion. 


object diſtinctly at leſs diſtance than ſix inches; and 
there are numberleſs objects too ſmall to be ſeen at 
that diſtance, becauſe they cannot appear under any 
ſenſible angle. Concerning the leaſt angle under 
which any object is viſible, there was a debate be- 
tween Dr Hooke and Hevelius. The former aſſerted; 
that no object could well be ſeen if it ſubtended an 
angle leſs than one minute; and, if the object be 
round, as a black circular ſpot upon a white, ground, 
or a white circle upon a; black, ground, it tollows, 
from an experiment made by Dr Smith, that this is 
near the truth; and from thence he calculates, that 
the diameter of the picture of ſuch leaſt viſible point 
upon the retina is the 8Boooth part of an inch; which 


he therefore calls a ſenſible point of the retina. On the 
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Line, can 


be gen un- 


other hand, Mr Courtivron concluded from his expe- 
riments, that the ſmalleſt angle of viſion was 40 ſe- 
conds. According to Dr Jurin, there are caſes in 
which a much ſmaller angle than one minute can be 
diſcerned by the eye; and in order to throw light up- 
on the ſubject, he obſerves, that, in order to our per- 
ceiving the impreſſion made by any object upon our 
ſenſes, it mult either be of a certain degree of force, 
or of a certain degree of magnitude. For this reaſon, 
a ſtar, which appears. only as a lucid point through a 
teleſcope, ſubtending not ſo much as an angle of one 
ſecond, is viſible to the eye; though a white or black 
ſpot, of 25 or go ſeconds, is not to be perceived. Al- 
ſo a line of the ſame breadth with the circular ſpot will 


cer Imaller be viſible, at ſuch a diſtance as the ſpot is not to be 


ang.cs that 


Iputy, and 
„ Ey. 


perceived at; becauſe the quantity of impreſſion from 
the line is much greater than from the ſpot; and a 


longer line is viſible at a greater diſtance than a ſhorter, 
He found by experience, 


one of the ſame breadth. 
that a ſilveꝝ wire could be ſeen when it ſubtended an 


KN 


angle of three ſeconds and. a ha'f ; and that a filk Of vic 


thread could be ſeen when it fubtended an angle of two 
ſeconds and a half. 
Ibis greater viſibility of a line than of a ſpot ſeems 
to ariſe only from the greater quantity of the imprel. 
fon ;. but without the wies of perfect viſion, vor au- 
thor obſerves, that another cauſe concurs, whereby 
the difference of viſibility between the ſpot and the 
line is rendered much more conſiderable, For the im. 
preſſion upon the retina made by the line is then not 
only much greater, but alſo much ſtronger, than that 
of the ſpot ; becauſe the faint image, or penumbra, of 


any one point of the line, when the whole is placed be- 


yong the limits of diſtin viſion, will fall within the 
aint image of the next point, and thereby much in- 


o 
- 


creaſe the light that comes from it. | 
In ſome caſes our apthor found the cauſe of indi- 
ſin viſion to be the unſteadineſs cf the eye; as our 
being able to ſee a ſingle black line upon a white 
ground, or a ſingle white line upon a black ground, 
and not a White Iine between two black ones on a 
White ground. In viewing either of the former ob- 
jects, if the eye be imperceptibly moved, all the effect 
will be, that the object will be painted upon a different 
part of the retina; but, wherever it is painted, there 
will be but one picture, ſingle and uncomponnded with 
any other. But in viewing the other, if the eye fluc- 
tuate ever ſo little, the image of one or other of the 
black lines will be ſhifted to that part of the retina 
which was before poſſeſſed by the white line; and this 
muſt occaſion mel dazzle in the eye, that the white 
line cannot be diſtinctly perceived, and diſtinguiſhed 
from the black lines; which. by a continual Huctua- 
tion, will alternately occupy the ſpace of the white 
line, whence muſt ariſe an appearance of one broad 
dark line, without any manifelt ſeparation. | 
By trying this experiment with two pins of known 
diameters, ſet in a window againſt the ſky light, wit! 
a ſpace betwcen them equal in breadth to one of the 
pins, he found that the diſtance between the pins could 
hardly be diſtinguiſhed when it ſubtended an angle of 
leſs than 430 ſeconds, though one of the pins alone 
could be diſtinguiſhed when it ſubtended a much leſs 
angle. But though a ſpace between two pins cannot 
be diſtinguiſhed by the eye when it ſubtends an angle 
leſs than 40 ſeconds, it would be a. miſtake to think 
that the eye muſt neceſſarily commit an error of 40 ſe- 
conds in eſtimating the diſtance” between two pins 
when they are much farther from one. another. For 
if the ſpace between them ſubtend an angle of one 
minute, and each of the pins ſubtend an angle of four 
ſeconds, which is greater than the leaſt angle of the eye 
can diſtinguiſh, it is maniſeſt that the eye may judge 
of the place of each pin within two ſeconds at the 
molt ; and conſequently the error committed in ta- 
king the angle between them cannot at the moſt ex- 
ceed four ſeconds, provided the inſtrument be ſuffi. 
ciently exact. And yet, ſays he, upon the like miſ- 
take was founded the principal objection of Dr Hooke 
againſt the accuracy of the celeſtial obſervations of 

Hevelius; NN Nd . „ 
A black ſpot upon a white ground, or a white ſpot 
upon a'blac . he ſays, can hardly be perceived 
by the generality of eyes when it ſubtends a leſs angle 
than one minute, And if two black ſpots be made 
. ä | | 1 upon 
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paper, with a ſpace between them equal in jects have appeared ſingle where the optic nerves were Of 
w—— breadth to one of their diameters, that ſpace is not to found to be disjoined. 
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be diſtinguiſhed, even within the limits of perſect vi- Dr Briggs ſuppoſed that angle viſion was owing to 
ſion, under ſo ſmall an angle as a ſingle ſport of the the equal tenſion ef the correſponding parts of the op- this dif - 


ſame ſize can be diſtingui 


d. To ſee the two ſpots tic nerves, whereby they vibrated in a ſynchrongus culty by 


diltindly, therefore, the breadth of the ſpace between manner. But, befides ſeveral improbable circumſtan- Vr Briggs. 


them malt ſubtend an angle of more than a minute. It ces in this account, Dr Porterfi-1d ſhows that ſats do 
would be very difficult, Je ſays, to make this experi- by no means favour it. 
ment accurately, within the limits of perfect vilion; Ts account for this phenomenon, this ingenious 
becauſe the objects mult be extremely ſmall; but by a writer ſuppoſes, that by an original law in our natures, 
rude trial made with ſquare bits of white. paper, we imagine objects to be ſituated ſomewhere in a right 
placed upon a black ground, he judged, that the leaſt line drawn from the pidure of it upon the retina, 
angle under, which the interval of two objects could be through the centre of the pupil. Conſequent' x, the 
rceived, was at leaſt a fourth part greater chan che ſume object appearing to both eyes to be in tlie ſame 
Faſt Angle under which a ſingle object can be percei- ng, the mind cannot diſtinguiſh it into two. In an- 
ved. So that an eye which cannot perceive a ſingle ſwer to an objection to this a. from objects 
object under a, ſmaller angle than one minute, will not appezring double when one eye is diſtorted, he ſays 
zrceive the interval between two ſuch objects under a the mind miſtakes the poſition of the eye, imagining 
ſs angle than 75 ſeconds. +. that it had moved in a manner correſponding to the 
Without the limits of perſe& viſion, the diſtance at other, in which caſe the concluſion would have been 
which a ſingle object ceales to be perceivable will be juſt. In this caſe he ſeems to have recourſe to the 
much greater in proportion than the diſtance at which power of habit, though in words he diſclaims that hy- 
a ſpace of as! | breadth between two ſuch objects potheſis. 
ceaſes to be perceivable. For, without theſe limits, This principle, however, has gene ally been thought 
the image of each of the objects will be attended with to be ſufficient to account for this appearance. Origi- 
a penumbra, and the penumbra of the two near ob- nally, every object making two pictures, one in each 
jets will take up part of the ſpace between them, and eye, is imagined to be double; but by degrees, we 
thereby render it leſs perceivable; but the penumbra find that when two correſponding parts of the retina 
will add to the breadth of the ſingle object, and will are impreſſed, the o_ is but one; but if thoſe cor- 
thereby make it mare perceivable, unleſs its image reſponding parts be changed, by the diſtortion of one 
be very faint. Upon the ſame; principles he likewiſe of the eyes, the object muſt again appear double as at 
accounts for. the radiation of the ſtars, whereby the the firſt. This ſeems to be verified by Mr Cheſel- 
light ſeems to project from them different ways at the den; who informs us, that a gentleman, who ſrom 
ſame time. EN add blow on his head had one eye diſtorted, found 
Mr Mayer made many experiments in order to aſ- every object to appear double; but by degrees the 
certain the ſmalleſt angle of viſion in a variety of re- moſt familjar ones came to appear ſingle again, and 
ſpects. He began with obſerving at what diſtance a in time all objects did ſo, without any amendment of 
black ſpot was viſible on white paper; and found, that the diſtcrtion. A caſe ſimilar to this is mentioned by 
when it could barely be diſtinguiſhed, it ſubtended an Dr Smith. | | 


angle of about 34 ſeconds. When black lines were On the other hand, Dr Reid is of opinion, that the Dr 
diſpoſed with intervals broader than themſelves, they correſpondence of the centres of the two eyes, on which and 


were diſtinguiſhed at a greater diſtance than they could ſingle viſion depends, does not ariſe from cuſtom, but 
be when the objects and the intervals were of an equal from ſome natural conſtitution of the eye and of the 
breadth. In all theſe caſes it made no difference whe- mind. He makes ſeveral juſt objections to the caſe of 
ther the objects were placed in the ſhade or in the Mr Foſter, recited by Dr Smith and others; and thinks 
Rrong light of the ſun ; but when the degrees of light that the caſe of the young man couched by Cheſelden, 
were ſmall, their differences had a conſiderable eſlect, who ſaw ſingly with both eyes immediately upon re- 
though by no means in proportion to the differences ceiving his ſight, is nearly deciſive in proof of his ſup- 
of the light. For if an object was illuminated to ſuch poſition. He alſo found that three young gentlemen, 


a degree as to be juſt viſible at the diſtance of nine whom he endeavoured to cure of ſquinting, ſaw ob- 


feet, it would be viſible at the diſtance of four feet, jects ſingly, as ſoon as ever they were brought to di- 
though the light was diminiſhed above 160 times. It rect the centres of both their 2b to the ſame ob- 
appeared in the courſe of theſe experiments, that ject, though they had never been uſed to do fo from 
common day-light is, at a medium, equal to that of their infancy ; and he obſerves, that there are caſes, 
25 candles placed at the diſtance of one ſoot from the in which, notwithſtanding the ſulleſt conviction of an 
object. object being ſingle, no practice of looking at it will 

As an image of every viſible object is painted on the ever make it appear fo, as when it is ſeen through a 


on with retina of each of our eyes, it thence becomes a natu- multiplying glaſs. | 
wo czes, ral queſtion, Why we do not ſee every thing double? To all theſe ſolutions of the difficulty reſpeQing 


It was the opinion of Sir Iſaac Newton and others, ſingle viſion by both eyes, objections have been lately” 
that objects appear ſingle becauſe the two optic nerves made which ſeem inſurmountable. By experiments 
unite before they reach the brain. But Dr, Porterfield judiciouſly conceived and accurately conducted, Dr 
ſhows, from the obſervation of ſeveral anatomiſts, that Wells has ſhewn, that it is neither by cuſtom alone, 
the optic nerves do not mix, or confound their ſub- nor by an original property of the eyes alone, that ob- 
Rance, being only united by a cloſe coheſion; and ob- jeRs appear ſingle; and 8 demoliſhed che peas” 
54.3 7 2 
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of others, he thus accounts for the phenomenon him- 
ſelf, * 4 : 

The viſible place of an object being compoſed of 


its viſible diſtance and viſible dtection, to ſhow how it 


may. appear the ſame to both eyes, it will be neceſſary 
(fays he“) to explain in what manner the diltances 
and direction, which are perceived by one eye, may co- 
incide with thoſe which are perceived by the other.” 
With reſpect to viſible diitance, the author's opinion 
ſeems not to differ from that which we have ſtated. elſe- 


where (ſee Merhynvs1Cs, n“ 49, 50); and therefore 


we have to attend only to what he ſays of viſible di- 
region. | 
When a ſmall object is ſo placed with reſpect to 
either eye, as to be ſeen more diſtinctly than in any 
other ſituation, our author ſays that it is then in the 
optic axis, or the axis ot that eye. When the two 
optic. axis are directed to a ſmall object not very di- 
ſtant, they may be conceived to form two ſides of a 
triangle, of which the baſe is the interval berween the 
oints of the corners where the 'axes enter the eyes. 
This baſe he called the viſual baſe; and a line drawn 
from the middle of it to the point of interſection of 
the optic axes he calls the common axis. He then pro- 
ceeds to ſhow, that objects really ſituated in th eaptic 
axis do not appear to be in that line, but in the common 
axis. + 
Every perſon (ſays he) knows, that if an object 
be viewed through two ſmall holes, one applied to 
cach eye, the two holes appear but as one. 'The 
theories hitherto invented afford two explanations of 


this ſac. According to Aguilonius, Dechalos, Dr 


Porterfield, and Dr Smith, the two holes, or rather 
their borders, will be ſeen in the ſame place as the 
object viewed through them, and will conſequently 
appear, united, for the fame reaſon that the object it- 
ſelf is ſeen ſingle. But whoever makes the experiment 
will diſtinctly perceive, that the united hole is much 
nearcr to him than the object; not to mention that 
any fallacy on this head might be corrected by 
the information from the ſenſe of touch, that the 
card or other ſubſtance im which the holes have 
been made is within an inch or leſs of our face. The 
other explanation is that furniſhed by the theory of 
Dr Reid, According to it, the centres of the retinas, 
which in this experiment receive the pictures of the 
holes, will, by an original property, repreſent bat one. 
This theory, however, though it makes the two holes 
to appear one, does not determine where this one is 
to be ſeen, It cannot be ſeen in ovly one of the per- 
pendiculars to the images upon the retinas, for no 
1caſon can be given why this law of viſible direction, 


which Dr Reid thinks eſtabliſhed beyond diſpute, if 


it operates at all, ſhould not operate upon both eyes 
at the ſame time; and if it be ſeen by both 2yes in 
tach lines, it muſt appear where thoſe lines croſs each 
other, that is, in the ſame place with the object viewed 


_ through the holes, which, as I have already mentioned, 


is contrary to exp? ience. Nor is it ſeen in any di- 
rection, the conſequence of a law affecting both eyes 


conſidered as one organ, but ſuſpended when each eye 


is uſed ſeparately, For when the two holes appear 
one; if we pay attention to its ſituation, and then cloſe 
one eye, the truly ſingle hole will be ſeen by the eye 
PPS open in exactly the ſame direction as the 
apparently ſingle bole was by both eyes, 


theface. 


the objet to one of the e 


1 0 s. 


Hicherto I have ſuppoſed the holes amo tduchling Of ve. 


But they have the ſame utiity of aj-pearanee, 
in whatever part of the optie ates they are placed; 
whether both be at the ſame diſtance from the eyes, 


or one be cloſe to the eye in the axis of which it is; 


and che other almoſt contiguous to the object ſeen 
through them. If a line, therefore, be drawn from 
yes, it will repreſent all the 
real'of tangible poſitions of the hole; which allow th 
object to be ſeen by that eye, and the whole of it wi! 
coincide with the optic axis. Let a ſimilar ine be 
drawn to the other eye, and the two mult appeat but 


as ons line; for if they do not, the two holes in the 
optic axes will not, at every diſtance, © appeat one, 


whereas experiments prove that they do. This united 
line will therefore repreſent. the viſible direction of 
every object ſituated in either of the optic axes. But 
the end of it; which is toward the face, is ſeen by the 
right eye to the left, and by the left eye as much to 
the right, It muſt be ſeen then in the middle between 
the two, and confequently in the common axis. And 
as its other extremity coincides with the point where 
the optic axes interſect each other, the whole of ic 
mult lie in the common axis. Hence the truth of the 
propoſition is evident, that objects ſituated in the 
optic axis, do not appeat to be in that line, but in 
the common axis.“ | | 


He then proves by experiments, for which we maſt. 


refer to his work, that objects ſituated in the com- 


mon axis, do not _ ro be int that line, but in the 


axis of tlie eye by which they are not ſeen: that is, 
an object ſituated in the common axis appears to the 
right eye in the axis of the left, and vice verſa. His 
next propolition, proved likewiſe by experiments, is, 
that “objects, fituated in any line drawn through the 


Patt I. 


mutual interſeQion of the optic axes to the viſual baſe, 


do not appeat to be in that line, bat it another, drawn 
throagh the ſame interſection, to a point in the viſual 
baſe diſtant half this baſe from the fimilar extremity 
of the former lin: towards the left, if the objects be 
ſeen by the right eye, but towards the right if ſeen by 
the lett eye.” | 


From theſe propoſitions he thus ſatisfaRorily ac- 


counts for ſingle vition by both eyes. If the queſtion 
be concerning an obje& at the concourſe of the optic 
axes, it is ſeen ſingle, becauſe its two fitnilar appear- 
ances, in regard to fize, ſhape, and colour, are feen 
by both eyes in one and the ſame dire ion, or, if you 
will, in two directions, which coincide with each other 
through the whole of their extent. It therefore mat- 
ters not whether the diſtance be truly or falſely eſti- 
mated ; whether the object be thought to touch our 
eyes, or to be infinitely remote. And hence we have 
a reaſon, which no other theory of vilble direction 
affords, Why objects appeared fingle to the young 
gentleman mentioned by Mr Cheſelden, immediately 
after his being conched, and before he could have 
learned to judge of diſtance by fight. 

When two ſimilar objects are placed in the optic 
axes; one in each, at equal diſtances from the eyes, 
they will appear in the fame place, and therefore one, 
for the ſume reafon that a truly fingle object, in the 
concoutſe of the optic axes, is ſeen ſingle. 

„To finiſh this part of my fubje&, it ſcems. only 
neceſſary to determine, whether the dependence of vi- 


ſible direction upon the actions of the muſcles of the 
| eyes 
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eyes be eſtabliſhed by nature, or by cuſtom. But 
fads are here wanting. As far as they go, however, 
they ſerve to prove that it ariſes from an original 


principle of our conſtitution. For Mr Cheſelden's 
patient ſaw objects ſingle, and conſequently in the 


ſame directions with both eyes, immediately after he 
was couched; and perſons affe ted with ſquinting from 
their earlieſt infavcy ſee objects in the ſame directions 
with the eye they have never been accuſtomed to em- 


ploy, as they do with the other they have conſtantly 
u LY 


The author removes many difficulties, and obviates 


the objections to which his theory may ſeem moſt liable. 
The whole work deſerves to be attentively ſtudied by 
every qptician ; and we therefore recommend it to the 
peruſal of out readers. 

We are-itidebted to Dr Jurin ſor the following eu- 
riots experiments, to determine whether an obje & ſeen 
by both eyes appears brighter than when feen with 

He laid a ſlip of clean white paper directly before 
him 6n the table, and applying the Fe of a book cloſe 
to his right temple, fo as that the book was advanced 
conſiderably more forward than his face, he held it in 
ſach a manner, as to hide from his right eye that half 
of the papet which lay to his leſt hand, while the left 
half of the paper was ſeen by both eyes, without any 
impediment. . T Fr 

Then looking at the paper with both eyes, he ob- 
ſerved it to be divided, from the top to the bottom, 
by a dark line, and the part which was ſeen with one 
eye only was manifeſtly darker than that which was 
ſeen wich both eyes; and applying the book to his 
left temple, he found, by the reſult of the experiment, 
that both his eyes were of equal goodneſs. 

He then endeavoured to find to what degree this 
exceſs of brightneſs amounted ; and comparing it with 
the appearance of an object illuminated partly by one 
candle and partly by two, he was ſurpriſed to find 
that an objed ſeen with two eyes is by no means twice 
as luminous as when it is ſeen with one only; and af. 
ter a number of trials, by which he made the propor- 
tion leſs and leſs continually, he found, that when one 
paper was illuminated by a candle placed at the di- 
ſtance of three feet, and another paper by the ſame 
candle at the fame diſtance, and by another candle at 
the diſtance of 11 feet, the former ſeen with both eyes 
and the latter with one eye only, appeared to be of 


equal whiteneſs; ſo that an object ſeen by both eyes 


appears brighter than when it is ſeen with one only by 
about a 13th part. But he acknowledges, that it is di 
ſieult to make this experiment exactly. 

He then proceeded to enquire, whether an objet 
ſeen with both eyes appears any thing larger than when 
ſeen with one cnly; but he concluded that it did not, 
except on account of ſome particular circumſtances, as 
in the eaſe of the binocular teleſcope and the concave 
ſpeculum. | 


M. du Tour maintains, that the mind attends to no 


more than the image made in one eye at a time; and 


—— ſeveral curious experiments in fayour ef this 
ypotheſis, which had allo been maintained by Kepler 
and almoſt all the firſt opticians. But, as M. Buffcn 
obſerves, it is a ſufficient anſwer to this hypotheſis, 
how ingeniouſly ſoever it may be ſupported, that e ſee 
more diſtinctly with two eyes than with one; and that 


4 
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when a round objeR is near us, we plainly ſee more of Of Viſion. 


the ſurface in one caſe than in the other. 


With reſpe& to ſingle viſion with two eyes, Dr 
Hartley obſerves, that it deſerves particular attention, 
that. the optic nerves cf men, and ſuch other animals. 
as look the fame way wich both eyes, unite in che 
cel a turcica in a ganglion, or little brain, as one may 
call it, peculiar to themſelves: and that the aſſociations 
between fynchronous impreſſions on the two retinas 


muſt be made fooner and cemented ftrongtr on this _ 


account; alſo that they ought to have a much greater 
power over one another's images, than in any other 
part of the body. And thus an impreſſion made on 


the right eye alone, by a ſingle object, may propagate 


itielf into the left, and there raiſe up an image almoſt 
equal in vividneſs to itſelf ; and conſequently when we 
fee with one eye only, we may, however, have pictures. 


in both eyes. y 


A curious deception in viſion, ariſing from the uſe 
of both eyes, was obſerved and accounted for by Dr 
Smith. It is a common obſcrvation, he ſays, that ob- 
jects ſeen with both eyes appear more vivid and 
ſtronger than they do to a ſingle eve; eſpecially when 
both of them are equally good. A perſon not ſhort- 
ſighted may ſoon be convinced of ihis fact, by lookin 
attentively at objects that are pretty remote, firſt with 
one eye and then with both. This obtervation gave 
occaſion to the conſtrution of the bi«ocular rele- 
ſcope, in the uſe of which the phenomenon is ill. 
more ſtriking. | 

Beſides this, out author obſerves, that there is ano- 
ther phenomenon obſervable with this inſtrument, 
which is very remarkable. In the foci of the two 
releſcopes there are two equal rings, as uſual, which 


terminate the pictures of the objects there formed, and 
conſequently the vilible area of the objects themſelves. 


Theſe equal rings, by reafon of the equal eye · glaſſes, 
appear equal, and equally diſtant when ſeen ſeparately 
by each eye: but when they are ſeen with both eyes, 
they appear much larger, and more diitant alſo ; ind 
the objects ſeen through them do alſo appear much 
larger, though circumſcribed by their united rings, 
in the ſame places as when they were teen ſe pa- 
rately, _ 

He obſerves, that the phenomenon of the enlarged 
circle of the viſible area in the binocular teleſcope, 
may-be ſeen very plainly in looking at diſtant objects. 
through a pair of ſpectacles, removed from the eyes 
about four or five inches, and held ſteady at that di- 
ſtances, The two innermoſt of the four apparent rings, 
which hold the glaſſes will then apgear united in one 
larger and more diſtant ring than the two outermoſt, 
which will hardly be viſible unleſs the ſpeRacles be 
farther removed. | | 

A curious circumſtance relating to the effect of one 
eye upon the other, was noticed by M. Epinus, who 
obſerved, that, when he was looking through. a hole 
made in a plate of metal, about the rcth part of a 


Ine in diameter, with his left eye, both ihe hole itſelf 


appeated larger, and alſo the field of view ſeen through 
it was more extended, whenever he ſhut his right exe; 
and both theſe effects were more remarkable whea that 
eye was covered with his hand. He found conſider- 
able difficulty in meaſuring this augmentation ef the 


apa nN 


There are 
alſo other facts which clearly prove the contrary of 
what is maintained by M. du Tour. 
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Of Viſion. apparent diameter of the hole, and of the field of view; 
TY but at length he ſound, that, when the hole was half 
an inch, and the tablet which he viewed through it 
was three feet from his eye, if the diameter of the field 
when both his eyes were open was 1, it became 1 
when the other eye was ſhut, and nearly 2 When his 
164 hand was laid upon it. +: <4 
When one Upon examining this phenomenon, it preſently ap- 
eye clo- peared to depend upon the enlargement of the pupi 
3 of one eye when the other is cloſed, the phyſical or 
* * anatomical cauſe of which he did not pretend to aſſigi; 
largcd, but he obſerves, that it is wiſely appointed by divine 
Providence, in order that when one eye ſails, the field 
ef view in the other may be extended. That this 
«fc ſliould be mare ſenſible when the eye is covered 
wich the hand, is owing, he obſerves, to the eye Ids 
not being impervious to the hight. But the enlarge- 
ment of the pupil does not enlarge the field of view, 
except in looking through a hole, as in this particular 
cafe ; and thercſore perſons who are blind cf one eye 
can derive no advantage from this circumſtance. " Be. 
fore we applaud the wiſdom of Providence in any part 
of the conſtitution of nature, we ſhould be very ſure 
that we do not miſtake concerning the effects of that 
conſtitution. * 2 
A great deal has been written by Gaſſendi, Le 
Clerc, Muſſchenbroek, and Du Four, concerning the 
Place to which we refer an object viewed by one or 
both eyes. But the moſt ſatis!atory account of this 
matter that we have met with, the reader will find in 
Dr Wellss Eſſay above quoted, which will teach 
any perſon how to ſatisfy himſelf by experiment 
with reſpect to viſible poſition and viſible motion. 


$ 4 Of the Appearance of Objects ſeen through Media of 
| | differ ent Forms. © | | 


For the more eaſy apprehenſion, of what relates 
to this tubje&, we ſhall premiſe the, five following 
particulars, which either have been already mentioned, 
or follow ſrom what has been before laid down. 

1. That as each point of an object, when viewed 
by the naked eye, appears in its proper place, and as 
that place is always to be found in the line in which 
the axis of a pencil of rays flowing from it enters the 
eye, or elſe in the line which Dr Wells calls the com- 
mon axis; we from hence acquire an habit of judging 
the point to be fituated in that line: and, becauſe the 
mind is unacquainted with what r fractions the rays 
inifer before they enter the eye, therefore, in cales- 
where they are diverted from their nitural courſe, 
by pafling through any medium, it judges the point 

to be in that line produced back in which the axis of 
a pencil of rays flo ing from it is ſituated the inſtant 
they enter the'&ye, and not in that it was in before 
refraction. We ſhall therefore, in what follows, ſup- 
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pole the apparent place of an object, when ſeen thre) | 


a reſracting medium, to be ſomewhere in that line pro- 
duced back in which the axis of a pencil of rays flow- 
ing from it proceeds after they have paſſed throuzh 
the medium. Wes 
2. That we are able to judge, though imperſectly, 
of the diitance of an object by the degree of diver- 
gency, wherein the rays 8 izom the ſame point 
of the object enter the pupil of the eye, in caſes, where 
chat divergency is conſiderable; but becauſe in what 


3 oF, 

follows it will be neceſſary to ſuppoſe an object, when 
ſeen through a medium whereby its apparent diſtance ance «f 1, 
is altered, to appear in ſome determinate ſituation, in Jedds ren 
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Appear. 


thoſe caſes where the divergency of the rays at their i= 


entrance into the eye is conliderable, we will ſuppoſe qig..,, 
the object to appear where, thoſe lines which they de- Forms. 
ſcribe in entering, if produced back, would croſs each, 
other: though it mult not be aſſerted, that this is the 
preciſe diſtance ; becauſe the brightneſs, diſtincineſs, 
and apparent magnitude of the object, on which its 
apparent diitance in ſome meaſure depends, will alſo 
ſuffer an alteration by the refraction of the rays in paſ- 
fing through that medium. * 

3. That we eſtimate the magnitude of an object 
by that of the optic angle. : 

4. That vifion is the brighter, the greater the 
number of rays is which enter the pupil. And, 

5. That, in ſome caſes, the apparent Pet 
diſtinctneſs, and magnitude of an object, are the only 
means whereby our judgment is determined in eſtima- 
ting the diitance of it. | ER 

Prop. I. An object paced within a medium ter- 
minated by a plane ſurface on that ſide which, is next 
the eye, if the medium be denſer than that in which 
the eye is (as we ſhall always ſuppoſe it to be, unleſs 
where the contrary is expreſſed), appears nearer to the 
ſurface of the medium than it is. 

Thus, if A be a. point of an object placed within 
the medium BDCE (fig. 5.), and Ab Ac be two rays 
proceeding from thence, theſe rays paſling out of a 
denſer into a rarer medium, will be refracted from their 
reſpective perpendiculars bd, c e, and will enter the eye 
at H, ſuppole in the directions bf cg< let then theſe 
lines be produced back till they meet in F; this will 
be the apparent place of the point A: and becauſe 
the refracted rays £6 cg will diverge more than the 
incident ones Ab, Ac, it will be nearer to the points 
b and c than the point A; and as the ſame is true of 
each point in the object, the whole will appear to an 
eye at H, nearer to the ſurface BC than it is. 

From hence it is, that when one end of a ſtraight 
ſtick is put under water, and the ſtick is held in an 
oblique poſition, it appears bent at the ſuf face of the 
water; viz. becauſe each point that is under water 
appears nearer the ſurface, and conſequently higher 
then it is, MAY | 

From hence likewiſe it is, that an object at the bot- 
tem ef a veſſel may be ſeen when the veſſel is filled 
with water, though it be ſo placed with reſpect to 
the eye, that it cannot be ſeen when the veſſel is emp- 
ty. To explain this, let ABCD (fig 6.) repreſent 
a veſſel, and let E be an object lying at the bottom of 
it. This object, when the veſſel is empty, will not 
be ſeen by an eye at F, becauſe, HB, the upper part 
of the veilcl, will obſtruct the ray EH; but when it 
is filled with water to the beight GH, the ray EK 
being refracted at the ſurſace of the water into the 
line KF, the eye at F ſha!l ſee the object by means of 
that. i 166 

In like manner, an object ſituated in the horizon An jet 
appears above its true place, upon account of the re- fitted 
fraction of ie rays which proceed from it in their paſ- . 
ſage through the atmoſphere of the earth. For, firſt, . 
if che object be ſituated beyond the limits of the atmo- | ple 
ſphere, its rays in entering it will be refracted . 
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appear the perpendicular; that is, towards a line drawn from 
ance of Ob- the point where they enter, to the centre of the earth, 
jt 3 which is the centre of the atmoſphere: and as they 
kin of paſs on, they will be continually reſracted the ſame 
Akerent way, becauſe they are all along entering a denſer part, 
forme, the centre of whoſe convexity is ſtill the ſame point; 
— upon which account the line they defcribe will be a 
curve bending downwards : and therefore none of the 
rays that come from that obje&,can enter an eye upon 
the ſurface of the earth, except what enter the atmo- 
ſphere higher than they need to do if they could come 
in a right line from the object: conſequently the ob- 
je& mult appear above its proper place. Secondly, 
it the object be placed within the atmoſphere, the 
caſe is ſtill the ſame; for the rays which flow ſrem it 
mult continually enter a denſer medium whoſe centre 
is below the eye: and therefore being refracted to- 
wards the centre, that is, downwards as beſore, thoſe 
which enter the eye mult neceſſarily proceed as from 
ſome point above the object; wherefore the object will 
appear above its proper place: | 

From hence it is, that the fun, moon, and ſtars, ap- 
pear above the horizon, when they are juſt below it; 
and higher than they ought to do, when they are above 
it: Likewiſe diſtant hills, trees, &c. ſeem to be high- 
er than they are. 

Further, the lower theſe object are in the horizon, 
the greater is the obliquity with which the rays which 
flow from them enter the atmoſphere, or paſs from 
the rarer into the denſer parts of it; and therefore they 
appear to be the more elevated by refraction : upon 
which account the lower parts of them are apparently 
more elevated than the other. This makes their upper 
and under parts ſeem nearer than they are; as is eyi- 
dent from the ſun and mcon, which appear of an oval 
form when they are in the horizon, their horizontal 
diameters appearing of the ſame length they would do 
it the rays ſuffered no refraction, while their vertical 
ones are ſhortened thereby. 

Por. IT. An object ſeen through a medium ter- 
minated by plane and parallel ſurfaces, appears nearer, 
brighter, and larger, than with the naked eye. 

Plate For inſtance, let AB (fig. 7.) be the object, CDEF 
cect the medium, and GH the pupil of an eye, which is 
167 here drawn large to prevent confuſion in the figure. 
K __ And, iſt, let RK, RL, be two rays procceding from 
1 the point R, and enter the denſer medium at K 
tun ay. and L; theſe rays will here by refraction be made to 
jars uear- diverge leſs, and to proceed afterwards, ſuppoſe in 
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zul the lines Ka, Lb; at à and b, where they paſs out 
* of the denſer medium, they will be as much retrac- 
b ns ted the contrary way, proceeding in the lines ac, bd, 


died eye. Parallel to their firſt direction. Produce theſe lines 
back till they meet in e: this will be the apparent 
place of the point R; and it is evident from the fi- 
gure, that it muſt be nearer the eye thanthat point ; 
and becauſe the ſame is true of all other pencils flow- 
io g from the object AB, the whole will be ſeen in the 
ſituation g, nearer to the eye than the line AB. 24d, 
As the rays RK, RL, would not have entered the 


in objed eye, but have paſſed by it in the directions Kr, LI, 
bebe had they not been refracted in paſſing through the 
ene medium, the object appears brighter. 3d, The rays 
bore ite Ab, B., will be refracted at h and 7 into the leſs con- 


verging lines 51, il, and at the other ſurface into IM, 


. 
IM,. parallel to Ah and Bi produced; fo that the ex- Appear- 
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tremities of the object will appear in the lines M4, 
M/ produced, viz. in Hand g, and under as large an 
angle Mg, as the angle AqB under which an eye 
at q wou'd have ſeen it had there been no medium in- 
terpoſed to reſract the rays ;' and therefore it appears 
larger to the eye at GH, being ſeen through the in- 
terpoſed medium, than otherwiſe it would have done. 
But it is here to be obſerved, that the nearer the point 
e appears to the eye on account of the refract on of 
the rays RK, RL, the ſhorter is the image , be- 
cauſe it is terminated by the lines My and My, upon 
which account the object is made to appear leſs; and 
therefore the apparent magnitude of an object is not 
much augmented by being ſeen through a medium of 
this form. 

Farther, it is apparent from the figure, that the ef. 
fect of a medium of this ſorm depends wholly upon its 
thickneſs; for the diſtance between the lines Rr and 
ec, and conſequently the diſtance between the points - 
and R, depends upon the length ef the line Ka - 
Again, the diſtance between the lines AM and FM 
depends on the length of the line AI; but both Ky and 
4 depend on the diſtance between the ſurfaces CE 
and DF, and therefore the effect of this medium de- 


pends upon its thickneſs, 


Pzoe. III. An object ſeen through a convex lens, 
appears larger, brighter, and more piſtant, than with 
the naked eye. 1068 
To illuſtrate this, let AB (fig. 8.) be the object, Secnthro'a 
CD the lens, and EF the eye. 1. From A and B, the c lens 
extremities of the object, draw the lines AYr, BXr, _— 
croſſing each other in the pupil of the eye; the angle — 
ArB comprehended between theſe lines, is the angle anc more 
under which the object would be ſeen with the naked diltant. 
eye. But by the interpoſition of a lens of this form, 
whoſe property is to render conyerging rays more ſo, 
the rays AY and BX will he made to croſs each other 
before they reach the pupil. There the eye at E will 
not perceive the extremities of the object by means of 
theſe rays (for they will paſs it withcut entering), but 
by ſome others which mult fall without the points Y 
and X, or between them; but if they fall between 
them, they will be made to concur ſooner than they 
themſelves would have done ; and therefore, if the cx- 
tremities of the obje& could not be den by them, it 
will much lefs be feen by theſe. It remains theretore, 
that the rays which will enter the eye from the points 
A and B after reſraction, muſt fall upon the lens 
wsthout the points Y and X; let then the rays AO 
and BP be ſuch. Theſe after refraction entering the 
eye at r, the extremities of the object will be ſeen in 
the line e produced, and under the optic angle 
QrT, which is larger than Arz, and therefore the 
apparent magnitude of tlie object will be increaſed. 

2. Let GHl be a pencil of rays flowing from the point 
G; as it is the property of this lens to render diver- 
ging rays leis diverging, parallel, or converging, it 
is evident that ſome of thoſe rays, which would pro- 
ceed on to F and E, and miſs the eye, were they to 
ſuffer no refraction in paſſing through the lens, will. 
now enter it; by which means the diec will appear 
brighter. 3. As to the apparent diſtance of the ob- 
je, that will vary according to the ſituation of it with, 
reſpet to the fecus of parallel rays of the lens. 
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reſracted rays KE and LF, though rendered leſs di- 
verging by paſſing through it, may yet have a con- 
ſiderable degree of divergency, ſo that we may be able 
to form a judgment of the diitance of the object there - 
by. In this caſe, the object ought to appear where 
EK, FL, produced back concur; which, becauſe they 
diverge lels than the rays GH, GI, will be beyond 
G, that is, at a greater diſtance ſiom the lens than 
the object is. But becauſe both the brightneſs and 
magnitude of the object wi'l at the {ame time be aug- 
mented, prejudice will not permit us to judge it quite 
ſo ſar off as the point where thoſe lines meet, but 
ſomewhere between that point and its proper place. 
2, Let the object be placed in the focus of parallel 
rayes, then will the rayes KE and LF become parallel ; 
and though in this caſe the object would appear at an 
immenſe diſtance, if that diltance were to be judged 
of by the direction of the rays KE and LF, yet upon 
account of the brightneſs and magnitude of it, we thall 
not think it much farther from us than if it were ſeen 
by the naked eye. 3. If the object be fituated be- 
yond the ſocus of parallel rays, as in BA (hg. 9.), 
the rays flowing ſrom thence and falling upon the lens 
CD, will be collected into their re-pective foci at 4 
and 6b, and the intermediate points, u, #, &c, and will 
there form an image of the object AB; and atier 
croſling each other in the ſeveral points of it, as 
expreſſed in the figure, will paſs on diverging as from a 
real object. Now if an eye be ſituated at c, where 
Ac, Be, rays proceeding trom the extreme point of 
the object, make not a much larger angle AcB, than 
they would do if there were no lens interpoſed, and 
the rays belonging to the ſame pencil do not converge 
10 much as thoue which the eye would receive at it were 
placed nearer to a or , the object upon theſe accounts 
appearing very little larger or brighter than with the 
naked eye, is 1cen nearly in its proper place; but if 
the eye recedes a liitle way towards ab, the object 
then appearing both brighter and larger, ſcems to 
approach the lens: which is an evident proof of what 
as been fo often aſſerted, 242. that we judge ef the 
diſtance ot an object in {ome mcaiure by its bright» 


neis and magnitude; for the rays converge the more 


Converge, it ſhould then appear more diſtant itill: che 


the farther tae eye recedes from the lens; and there» 
tore it we judged ot the diſtance of tłe object by the 
direction ot the rays which flow from it, we ought in 
this cal2 to conceive it at a greater diltance, than when 
the rays were parallel, or diverged at their entrance 
into the eye, 

hat the object ſhould ſeem to approach the lens in 
this caſe, was a difficulty that caccedingly puzzled 


the learned Baprow, and which he pronounces inſupe- 


rable, aud not to be accounted tor by any theory we 
have of viſion. Molineux alio leaves it to the ſolution 
of others, as that which will be incxpiicable, ulla more 
intimate knowledge of the viſive faculty, as he expreſ- 
ies it, be obtained by mortals. - 

They imagined, that ſeeing an object appears far- 
ther off, the leis the rays diverge which tall upon the 
eyc. if they ſhould proceed parallel to each other, it 
ought to appear exceeding remote; and if they ſhould 


realon of this was, becaule the looked upon the ap- 
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parent place of an objaQt, as cu ing only to the diroe - Appryr. 
tion of the rays whatever it was, and not at all to its dn vf 0h. 
apparent magnitude or ſplendor. mm toy 
Perhaps it may proceed from our judging of the Medio 
diſtance of an object in ſome meaſure by its magni - cifere, 
tade, that that deception of fight commonly obſerved Form:. 
by travellers may ariſe ; viz. that upon the firſt ap. —— 
pearance of a building larger than uſual, as a cathedral 
church, or the like, it generally ſeems nearer to them, 
than they afcerwards Ka it to be, * . 
Por. IV. If an object be placed farther from a 15 wn 
convex lens than its focus of parallel rays, and the eye circum. 
be ſituated farther from it on the other {ide than the ftances 20 
place where the rays of the ſeveral pencils are collect. 9bj<Q ic 
ed into their reſpective foci, the object appears in. "vt: 
verted, and pendulous in the air, between the eye and Jr bn 
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To explain this, let AB (fig. 9.) repreſent the ob- pcrduion 
jet, CD the lens, and kt the rays of the pencil ACD ia the air, 
be collected in a, and thoſe of BCD in 4, forming 
there an inverted image of the cbject AB, and let the 
eye be placed in F: it is apparent from the figure, 
that ſome ot the reſracted rays which paſs through 
each point of the image will enter the eye as from a 
real object in that place; and therefore the object AB 
will appear there, as the propolition aſſerts. But we 
are ſo litile accuſtamed to ſee objects in this manner, 
that it is very difticult to perceive the image with one 
eye; but if both eyes aae ſituated in ſuch a manner, 
that rays flowing from each point of the image may 
enter both, as at & and H, and we direct our optic 
axes to the image, its is eaſy ta be perecived. 

It the eye be lituated in @ or b, or very near them 
on either ide, the object appears exceedingly confuſed, 
wiz. if at d, the rays which proceed from the ſame 
point of the object converge ſo very much, and if at c, 
they diverge 10 much, that they cannot be collected 
rogether upon the retina, but fall upon it as if they 
were the axes of ſo many diſtinct pencils coming thro' 
every point of the lens; wheretore little more than 
one ſingle point of the object is ſeen at a time, and 
that appears all over the lens; from whence nothing 
but contuſion ar iſes. 

If the lens be ſo large that bath eyes may be ap- 
plied to it, as in & and 4, the object will appear double; 
tor it is evident trom the figure, that the rays which 
enter the eye at þ from either extremity of the object 
A. or B, do not proceed as trom the fame point with 
that trum whence thoſe which enter the other at £ 
teem to flow; the mind therefore is here deceived, and 
looks upon the object as ſituated in two different places, 
and therefore judyes it to be double. 170 

PRor. V. An object ſeen through a concave lens An ovjs 
appears nearer, ſmaller, and leis bright, that with the through 
naked eye. e 

Thus, let AB (fig. 10.) be the object, CD the pu- ne, 
pil of an eye, and EF, the lens. Now, as it is the fmaller, 
property ot a leus of this form to render diverging us un 
raye more ſo, and converging ones leſs ſo, tile diver- than! 


ging rays rays GH, G1, procceding from the point G, e“ Liz 

will be made to diverge more, and ſo to enter the eye * oe 

as from ſome nearer point g; and the rays AH, Bl, - 

which converge, will be made to converge leſs, and % 

to enter the eye as from the points @ and &, where- part 

fore the objects will appear in the ſituation ag b. 2 — 
an 


oi 
Refle ion and nearer than without the lens, Farther, as the 
of Light- rays which proceed from G are rendered more diver- 


Part . 


— f— 


ging, ſome of them will be made to paſs by the pu- 
pil of the eye, which otherwiſe would have entered it, 
and therefore each point of the object will appear lefs 
bright. 

Prxoy. VI. An object ſeen through a polygonous 
glaſs, that is, ſuch as is terminated by ſeveral plain ſur- 
taces, is multiphed thereby. 

plate For inſtance, let A (fig. 1 0 be an object, and BC 
ccf polygonous glaſs terminated by the plain ſurfaces 
BD, DE, &c. and let the ſituation of the eye F be 
ſuch, that the rays ABB being refracted in paſſing 
through the glaſs, may enter it in the direction BF, 
and the rays AC in the direction CF. Then will 
the eye, by means of the former, ſee the object in 
G, and by the latter in H; and by means of the rays 
Al, the object will appear alſo in its proper ſitua- 

tion A. 


Sscr. III. Of the Refledion of Light. 
1s, /*:; + 2 \s 

fone por- Wye a ray of light falls upon any body, however 
tonotUght tranſparent, the whole of it never paſſes through the 
* = body, but ſome part is always driven back or reflected 
from tranſ- from it ; and it is by this reflected light that all bodies 
parent bo- which have no light of their own become vilible to us. 
dies. 
alſo reflected from the ſecon i ſurface, or that which 
is fartheſt from the luminous body. When this part 
arrives again at the firſt ſurſace, part of it is reflected 
back from that ſurface z and thus it continues to be 
reflected between the two ſurfaces, and to paſs back- 
wards and forwards within the ſubltance of the me- 
dium, till ſome part is totally extinguiſhed and loſt. 
Beſides this inconſiderable quantity, however, which 
is loſt in this manner, the ſecond ſurface often reflects 
much more than the firſt ; inſomuch that, in certain po- 
ſitions, ſcarce any rays will paſs through both ſides of 
the medium. A very conſiderable quantity is alſo un- 
accountably loſt or extinguiſhed at each reflecting ſur- 
face ; inſomuch that no body, however tranſparent, can 
tranſmit all the rays which fall upon it; neither, tho? 
it be ever ſo well fitted for reflection, will it reflect 
them all. 


5 1. Of the Cauſe of Reflection. 


Tux reflection of light is by no means ſo eaſily ac- 
counted for as the refraction of the ſame fluid. This 
property, as we have ſeen in the laſt ſection, may be 
accounted for in a ſatisfactory manner by the ſuppo- 
ſition of an attractive power diffuſed throughout the 
medium, and extending a very little way. beyond it ; 
but with regard to the reflection of light, there ſeems 
to be no ſatisfactory hypotheſis hitherto invented. Of 
the principal opinions on this ſubject Mr Rowning hath 
given us the following account. 

172 I. It was the opinion of philoſophers, before Sir 
Lieht is Iſaac Newton diſcovered the contrary, that light is 
- reflect · reflected by impinging upon the ſolid parts of bodies. 
© by in. 2 that it is not ſo, is clear for the following rea- 
ons. 
parts of bo. And firſt, it is not reflected at the firſt ſurface of a 
dias st the body by impinging againſt it. 
lultlurface, For it is evident, that, in order to the due and 

Vor. XIII. 


* 


Of that part of the ray which enters, anotier part is 
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regular reflection of light, that is, that the reflected Cauſe of 
rays thould not be diſperſed and ſcattered one from an. Reflection. 
other, there ought to be no raſures or uncvenneſs in 
the reflefting ſurface large enough to bear a ſenſible 
proportion to the magnitude of a ray of light; be- 
cauſe if the furface abounds with ſuch, the reflected 
rays will rather be ſcattered like a parcel of pebbles 
thrown upon a rough pavement, than reflected with 


that regularity with which light is obſerved to be from 


a well poliſhed ſurface. Now thoſe ſurfaces, which. to 

our ſenſes appear perfectly ſmooth and well polithed, 

are far from being ſo ; for to poliſh, is no other than 

to grind off the larger eminences and protuberances of 

the nietal with the rough and ſharp particles of ſand, 

emery, or putty, which mult of necellity læave behind 

them an infinity of raſures and ſcratches, which, though 

inconſiderable with regard to the former roughnefles, 

and too minute to be diſcerned by us, mult neverthe- 

leſs bear a large proportion to, if not valtly excced, the 

maguitude of the particles of light. 173 
Secondly, it is not reflected at the ſecond ſurſace by Nor at the 

impinging againſt any {-1id partieles. ſecond. 
That it is not reflected by impinging upon the ſolid 

particles which conſtitute this ſecond ſurtace, is ſuffi- 

ciently clear from the foregoing argument; the ſecond 

ſur faces of bodies being as incapable of a perfect polith 

as the firſt: and it is farther confirmed from hence, 

vig. that the quantity of light reflected ditfers accord- 

ing to the different denſity of the medium behind the 

body. And that it is not reflected by impinging up- 

on the particles which conſtitute the ſurface of the 

med:um behind it, is evident, becauſe the ſtrongeſt re- 

flection of all at the ſecond ſurface of a body, is when 

there is a vacuum behind it. This therefore wants no 

farther proof, 174 
II. It has been thought by ſome, that it is reflected Suppoſition 

at the firſt ſurface of a body, by a repulſive force ot a repul- 

equally diffuſed over it; and at the ſecond, by an at- e force; 

tractive force. 175 
1. If there be a repulſive force diffuſed over the Objectcd 

ſurface of bodies that repels rays of light at all times, “. 

then, ſinee by increaſing the obliquity of a ray we di- 

miniſh its perpendicular force (which is that only 

whereby it muſt make its way through this repulſive 

force), however weakly that force may be ſuppoſed to 

act, rays of light may be made to fall with ſo great a 

degree of obliquity on the reflefting ſurface, that 

there ſhall be a total reflection of them there, and not 

one particle of light be able to make its way through : 

which is contrary to obſervation ; the reflection of 

light at the firſt ſurface of a tranſparent body being 

never total in any obliquity whatever. The hypothe- 

ſis therefore in this particular muſt be falſe. 176 
2. As to the reflection at the ſe cond ſurface by the Attractive 

attractive force of the body; this may be conſidered force ſup- 

in two reſpects: firſt, when the reflection is total; boſed; 

ſecondly, when it is partial. 
And firſt, in caſes where the reflection is total, the 

cauſe of it is undoubtedly that ſame attractive force 

by which light would be refracted in paſſing out of 

the ſame body. This is manifeſt from that analogy 

which is obſervable between the reflection of light at 

this ſecond ſurface, and its refraction there. For 

otherwiſe, what can be the reaſon that the total re- 

fletion ſhould begin juſt when the obliquity of the in- 
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Cauſe of cident ray, at its arrival at the ſecond ſurface, is ſuch 
Reflection. that the retradted angle ought to be a right one; or 
x when the ray, were it not to return in reflection, 


177 
Objected 
to. 


ought to paſs on parallel to the ſurface, without going 
from it? For in this caſe it is evident, that it ought 
to be returned by this very power, and in ſuch man- 
ner that the angle of reflection ſhall be equal to the 
angle of incidence; juſt as a ſtone thrown obliquely 
from the earth, after it is ſo far turned out of its 
courſe by the attraction of the earth, as to begin to 
move horizontally, or parallel to the ſurface of the 
earth, is then by the ſame power made to return in a 
curve ſimilar to that which is deſcribed in its departure 
from the earth, and ſo falls with the ſame degree of 
obliquity that it was thrown with. 

But, ſecondly, as to the reflection at the ſecond ſur- 
face, when it is partial; an attractive force unitormly 
ſpread over it, as the maintainers of this hypotheſis 
conceive it to be, can never be the cauſe thereof. 
Becauſe it is inconceivable, that the ſame force, acting 
in the ſame circumſtances in every reſpect, can ſume- 
times reflect the violet coloured rays and tranſmit the 
red, and at other times refle& the red and tranſmit 
the violet. | 

We have ſtated this objection, becauſe it is our bu- 
ſineſs to conceal no plauſible opinicns : but it 1s not 
valid; for in each colour, the reflection takes place at 
that angle, and no other, where the refraction of that 
ray would make it parallel to the poſterior ſurface. 

This partial reflection and refraction is a great dif- 
ficulty in all the attempts which have been made to 
give a mechanical explanation of the phenomena of 
optics. It is equally a deſideratum in that explana- 
tion which was propoſed by Huygens, and, fince his 
time, revived by Euler, by means of the undulations 
of an elaſtic fluid, although a vague conſideration of 
undulatory motions ſeems to offer a very ſpecious ana- 
logy. But a rigid application of ſuch knowledge as we 
have acquired of ſuch motions, will convince any.unpre- 
judiced math-matician, that the phenomena of undula- 
tion are eſſentially diſſimilar to the phenomena of 
light. The inflection of light, and its refraction, 
equally demonſtrate that light is ated on by moving 
forces in a direction perpendicular to the ſurtace ; and 
it is equally demonſtrable that ſach forces muſt, in 
proper circumſtances, produce reffections preciſely 
ſuch as we obſerve. The only difficulty is to ſhow 
how there can be forces which produce both reflec- 
tion and refraction, in circumſtances which are ſimilar. 
The fact is, that ſuch effects are produced: The firſt 
logical inference is, that with reſpect to the light 
which is reflected and that which is refracted, the 
circumſtances are nat ſimilar ; and our attention ſhou'd 
be directed to the diſcovery of that diſlimilarity. All 
the phenomena of combined reflection and retra&tion 
ſhould be examined and claſſed according to their ge- 
nerality, not doubting but that theſe points of re- 
ſemblance will lead to the diſcovery of their cauſes. 
Now the experiments of Mr Bouguer ſhow that bo- 
dies differ extremely in their powers of thus ſepa- 
rating light by reflection and refraction, ſome of them 
reflecting much more at a given angle than others. 
It is not therefore a general property of light to be partly 
reflected and partly refracted, but a di/tin#ive pro- 
perty of different bodies; and ſince we ſee that they 
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poſſeſs it in Aiſcrent degrees, we are authoriſed to con- Cauſe of 


clude that ſome bodies may want it altogether. 


We R:ficQian, 


may therefore expect ſome ſucceſs by conſidering hovs 


bodies are affected by light, as well as how light is 
affected by bodies. Now, in all the phenomena of 
the material world we find bodies connected by mu- 
tual forces. We know no caſe where a body A tends 
towards a body B, or, in common language, is attract- 
ed by it, without, at the ſame time, the body B tend- 
ing towards A. This is obſerved in the enen 
of magnetiſm, electricity, gravitation, corpuſcular at- 
traction, impulſe, &c. We ſhould therefore conclude 
from analogy, that as bodies change the motion of 
light, light alſo changes the motion of bodies; and 
that the particles near the ſurface are put into vibra- 
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tion by the paſſage of light through among them. The obye. 
Suppoſe a parcel of cork-balls all hauging as pendu- tion obriz- 
lums in a ſymmetrical order, and that an electrified ted. 


ball paſſes through the midſt of them; it is very eaſy 
to ſhow that it may proceed through this aſſemblage 


in various directions with a ſinuated motion, and 


without touching any of them, and that its ultimate 
direction will have a certain inclination to its primary 
direction, depending on the outline of the aflenblage, 
juſt as is obſerved in the motion of light; and, in 
the mean time, the cork-balls will be varionlly agi- 
tated. juſt ſo mult it happen to the particles of a 
tranſparent body, it we ſuppoſe that they act on the 


particles of light by mutual attractions and repul- 


ſions. 


An attentive conſideration of what happens here 
will ſhow us that the ſuperficial particles will be much 
more agitated than the reſt; and thus a ſtratuin be 
produced, which, in any inſtant, will act on thoſe 
particles of 7 5 which are then approaching them in 
a manner ditterent from that in which they will act 
on ſimilarly ſituated particles of light, which come 
into the place of the firſt in the following moment, 
when theſe acting particles of the body have (by their 
motion of vibration) changed their own ſituation. 
Now it is clearly underſtood, that in all motions of 
vibration, ſuch as the motions of pendulums, there is 
a mometit when the body is in its natural ſituation, as 
when the pendulum is in the vertical line. This may 
happen in the ſame inſtant in each atom of the tranſ- 
parent body. The particles of light which then come 
within the ſphere of action may be wholly reflected; 
in the next moment, particle of light in the very 
ſituation of the firſt may be refracted. 

Then will ariſe a ſeparation of light; and as this 
will depend on the manner in which the particles of 
bodies are agitated by it during its paſſage, and as 
this again will depend on the nature ot the body, that 
is on the law ot action of thule forces which con- 
net the particles with each other, and with the 
particles of light, it will be different in different bo- 
dies. But in all bodies there will be this general re- 
ſemblance, that the ſeparation will be moſt copious 
in great obliquities of incidence, which gives the re- 
pullive forces more time for action, while it dimi- 
niſhes the perpendicular force of the light. Such a 
reſemblance berween the phenomena and the legiti- 
mate contequences of the aſſumption (the agitation 
of the parts of the body), gives us ſome authority 
for afligning this as the caule ; nor can the aſſump- 
tion; 
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Cauſe of tion be called gratuitous, To ſuppoſe that the par- 
Reflection. ticles of the tranſparent body are not thus agitated, would 
—— be a moſt gratuitous contrudiction of a law of nature 
to which we know no other exception. 
Thus the objection raiſed in n“ 132, is obviated, 
becauſe the 3 and refraction is not here con- 
199 Ceived as ſimultaneous, but as ſucceſſive. 5 
Another III. Some being apprehenſive of the inſufficiency 
Hypotheſis of a repulſive and attract ve force diffuſed over the ſur- 
faces of bodies and acting uniformly, have ſuppoſed, 
that, by the action of light upon the ſurface of bodies, 
the matter of theſe bodies is put into an undulatory 
motion; and that where the ſurface of it is ſubſiding 
light is tranſmitted, and in thoſe places where it is 
riſing light is reflected. But to overlook the objec- 
tions which we have juſt made to this theory of un- 
dulation, we have only to obſerve, that, were it ad- 
mitted, it ſeems not to advance us one jot farther ; 
for in thoſe caſes, ſuppoſe where red is reflected and 
violet tranſmitted, how comes it to paſs that the red 
impinges only on thoſe parts when the waves are li- 
180 ſing, and the violet when they are ſubſiding? 
Sir I, New- IV. The next hypotheſis that we ſhall take notice 
ton's Hy- of, is that remarkable one of Sir Iſaac Newton's fits 
. eaſy reflection and tranſmiſſion, which we ſhall now 
explain and examine. ; 
That author, as far as we can apprehend his 
meaning in this particular, is of opinion, that light 
in its paſſage from the luminous body, is diſpoſed to 
be alternately reflected by and tranſmitted through any 
refracting ſurface it may meet with; that theſe diſ- 
poſitions (which he calls fts of eaſy reflefion and eaſy 
tranſmiſſion) return ſucceſſively at equal intervals; 
— that they are communicated. to it at its firſt 
emiſſion out of the luminous body it proceeds from, 
probably by ſome very ſubtle and elaſtic ſubſtance 
diffuſed through the univerſe, and that in the follow- 
ing manner. As bodies falling into water, or paſling 
through the air, cauſe undulations in each, ſo the rays 
of light may excite vibrations in this elaſtic ſubſtance. 
The quickneſs of which vibrations depending on the 
elaſticity of the medium (as the quickneſs of the vi- 
brations in the air, which propagate ſound, depend 
ſolely on the elaſticity of the air, and not upon the 
quickneſs of thoſe in the ſounding body) the motion of 
the particles of it may be quicker than that of the rays: 
and therefore, when a ray at the inſtant it impinges 
upon any ſurface, is in that part of a vibration of this 
elaſtic ſubſtance which conſpires with its motion, it 
may be eaſily ti anſmitted; and when it is in that 
part of a vibration which 1s contrary to its motion, 1t 
may be, reflected. He farther ſuppoſes, that when 
light falls upon the ſurface of a body, if it be not 
in a fit of eaſy tranſmiſion, every ray is there put 
into one, ſo that when they come at the other tide 
(for this elaſtic ſubſtance, eaſily pervading the pores 
of bodies, is capable of the ſame vibrations within 
the body as without it), the rays of one colonr ſhall 
be in a fit of eaſy tranſmiſion, and thoſe of another 
in a fit of eaſy reflection, according to the thickne's 
of the body, the intervals of the fits being different 
in rays of a different kind. This ſeems to account 
for the different colours of the bubble and thin plate 
of air and water, as is obvious enough ; and likewile 
for the reflection of light at the ſecond ſuriace of a 
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thicker body; for the light reflected from thence is Laws of 

alſo obſerved to be coloured, and to form rings ac- Rofl dtion. 

cording to the different thickneſs of the body, when 

not intermixed and confounded with other Jight, as 

will appear from the following experiment. If a 

piece of glaſs be ground concave on one fide and 

convex on the other, both its concavity and con- 

vexity having one common centre; and if a ray of 

light be made to paſs through a ſmall hole in a piece 

of paper held at that common centre, and be per- 

mitted to fall on the glaſs; beſides thoſe rays which 

are regularly reflected back to the hole again, there 

will be others reflected to the paper, and form eolour- 

ed rings ſurrounding the hole, not unlike thoſe co- 

caſioned by the reflection of light from thin plates. 11 
It is ever with extreme reluctance, that we venture Untcaable] 

to call in queſtion the doQrines of Newton; but to 

his theory of reflection there is this inſuperable ob- 

jection, that it explains nothing, unleſs the care of 

the fits of more eaſy refl-&ion and tranſmillion be 

held as legitimate, namely, that they are produced by 

the undulations of another elaflic fluid, incomparabh y more 

ſubtile than light, acting upon it in the way of impulſe. 

The fits themſelves are matters of ſact, and no way 

different from what we have endeavoured to account 

for: but to admit this theory of them would be to 

tranſgreſs every rule of philoſophiſing, as we have 

ſhown them to be ſuſceptible of explanation from ac- 

knowledged optical laws. 


92. Of the Laws of Refletion. 


Tran fundamental law of the reflecton of light, is, W 
that in all caſes the angle of reflection is equal to the mental law 
angle of incidence. Ihis is found by experiment to of Reflec- 
be the caſe, and beſides may be demonſtrated mathe- tion. 
matically from the laws of percuſſion in bodies per- 
tedly. elaſtic. The axiom therefore holds good in 
every caſe of reflection, whether it be from plane ſur- 
faces or ſpherical ones, and that whether they are 
convex or concave; and hence the ſeven following pro- 
poſitions relating to the refledtion of light from plane 
and ſpherical ſurfaces may be deduced, 

I. Rays of light reflected from a plane ſurface have 
the ſame degree of inclination to one another that 
their reſpective incident ones have. For the angle of 
reflection of each ray being equal to that of its reſpec- 
tive incident one, it is evident, that each reflected 
ray will have the ſame degree of inclination to that 
portion of the ſurface trom whence it is reflected that 
its incident one has: but it is here ſuppoſed, that all 
thoſe portions of ſurface from whence the rays are re- 
flected, are ſituated in the ſame plain; conſequently the 
reflected rays will have the ſame degree of inclination 
to each other that their incident ones have, from what- 
ever part of the ſurſace they are reflected. 

II. Parallel rays reflected from a concave ſurface 
are rendered converging. —To illuſtrate this, let AF 
CD, EB, (fig. 1.) repreſent three parallel rays CCCLIX. 
falling upon the concave ſurtace FB, whoſ: centre is 183 
C. To the points F and B draw the lines CF, CB; Laws of re- 
theſe being drawn from the centre, will be perpendi- fledtion 


cular to the ſurface at thoſe ponts. The incident ray flom a con- 
cave ſur- 
face, 


CD alto paſſing through the centre, will be perpendi- 
cular to the ſurtace, ana thereſore will return atter re- 
flection in tie ſame line; but the oblique rays AF 
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and 
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Laws of and EB will be reflected into the lines FM and BM, 


Reflection. ſituated on the contrary fide of their reſpective per- 
—— — 


pendicular CF and CB. They will therefore proceed 
converging after reflection towards ſome point, as M, 
in the line CD. : 

HI. Converging rays falling on the like ſurface, 
are made to converge more.—PFor, every thing re- 
maining as above, let GF, HF, be the incident rays. 
Now, becauſe theſe rays have larger angles of inci- 
dence than the parallel ones AF and EB in the fore- 
going caſe, their angles of reflection will alſo be larger 
than thoſe of the „ ed they will therefore converge 
after reflection, ſuppoſe in the lines FN and BN, ha- 
ving their point of concourſe N farther from the point 
C than M, that to which the parallel rays AF and EB 
converged to in the foregoing caſe; and their pre- 
ciſe degree of convergency will be greater than that 
wherein they converged before refle&ion. 

IV. Diverging rays falling upon the like ſurface, 
are, after reflection, parallel, diverging, or converging. 
If they diverge from the focus of parallel rays, they 
then become parallel; it from a point nearer to the 
ſarface than that, they will diverge, but in a leſs de- 
gree than before reflection; if from a point between 
that and the centre, they will converge after reflec- 
tion, and that to ſome point on the contrary fide of 
the centre, but ſituated farther from it than the point 
from which they diverged. If the incident rays di- 
verge from a point beyond the centre, the reflefted 
ones will converge to one on the other ſide of it, but 
nearer to it than the point they diverged from; and 
if they diverge from the centre, they will be reflected 
thither again. 

1. Let them diverge in the lines MF, MB, pro- 
ceeding from E, the focus of parallel rays ; then, as 
the parallel rays AF and EB were reflected into the 
lines FM and BM (by Prop. II.), theſe rays will now 
on the contrary be reflected into them. 

2. Let them diverge from N, a point nearer to the 
ſurface than the focus of parallel rays, they will then 
be retiected into the diverging lines FG and BH 
which the incident rays GF and HB deſcribed that 
were ſhewn to be reflected into them in the fore- 
going propoſition ; but the degree wherein they di- 
verge will be leſs than that wherein they diverged be- 
fore reflection. 

3. Let them proceed diverging from X, a point be- 
tween the focus of parallel rays and the centre; they 
then make leſs angles of incidence than the rays MF 
and MB, which became parallel by reflection: they 
will conſequently have leis angles of reflection, and 
proceed therefore converging towards ſome point, as 
Y ; which point will always fall on the contrary fide 
of the centre, becauſe a reflected ray always falls on 
the contrary ſide of the perpendicular with reſpect 
to that on which its incident one falls; and of con- 
ſequence it will be farther diſtant from the centre 
than X. 

4. If the incident ones diverge from V, they will, 
after reflection, converge to X; thoſe which were the 
incident rays in the former caſe being the reflected 
ones in this. And laſtly, 

5. It the incident rays proceed from the centre, 
they fall in with their reſpective perpendiculars ; and 
for that reaſon are reflected thither again, 
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V. parallel rays reflected from a convex ſurface Laws of 
are rendered diverging.— For, let AB, GD, EF, Reſled on. 
(fig. >) be three parallel rays falling upon the con- pia 
vex ſurſace BF, whoſe centre of convexity is C, and CCCL1X 
let one of them, viz. GD, be perpendicular to the 18, 
ſurface. Through B, D, and F, the points of reflec. *romacon. 
tion, draw the lines CV, CG, and CT; which, be. e furiace, 
cauſe they paſs through the centre, will be perpendi- 
cular to the ſurface, at theſe points. The incident 
ray GD being perpendicular to the ſurface, will re- 
turn after reflection in the ſame line, but the oblique 
ones AB and EF in the lines BK and FL, ſituated on 
the contrary ſide of their reſpective perpendiculars BV 
and FT. They will therefore diverge, after reflec- 
tion, as from ſome point M in the line GD produced ; 
and this point will be in the middle between D 
and C, | 

VI. Diverging rays reflected from the likes ſurface 
are rendered more diverging.— For, every thing re- 
maining as above, let GB, GF, be che incident rays. 
Theſe having larger angles of incidence than the pa- 
rallel ones AB and EF in the preceding caſe, their 
angles of reflection will alſo be larger than theirs : 
they will therefore diverge after reflection, ſuppoſe in 
the lines BP and FO, as from ſome point N, farther 
from C than the point M; and the degree wherein 
they will diverge will be greater than that wherein 
they diverged before reflection. 

VII. Converging rays reflected from the like ſur- 
face, are parallel, converging, or diverging. It they 
tend towards the focus of parallel rays, they then be- 
come parallel : if to a point nearer the ſurface than 
that, they converge, but in a leſs degree than before 
reflection; if to a point between that and the centre, 
they will diverge after reflection, as from ſome point 
on the contrary ſide of the centre, but fituated far- 
ther from it than the poiat they converged to: if the 
incident rays converge to a point beyond the centre, 
the reflected ones will diverge as from one on the con- 
trary fide of it, but nearer to it than the point to 
which the incident ones converged; and if the inci- 
dent rays converge towards the centre, the reflected 
ones will proceed as from thence. 

1. Let them converge ia the lines KB and LF, 
tending towards M, the focus of parallel rays ; then, 
as the parallel rays AB, EF were reflected into the 
lines BK and FL (by Prop. V.), thoſe rays will now 
on the contrary be reflected into them. | 

2. Letthem converge in the lines PB, QF, tending 
towards N a point nearer the ſurface than the focus ot 
parallel rays, they will then be reflected into the con- 
verging lines BG and FG, in which the rays GB, GF 
proceeded that were ſhown to be reflected into them by 
the laſt propoſition : but the degree wherein they will 
converge will be leſs than that wherein they converged 
before reflection. 

3. Let them converge in the lines RB and SF pro- 
ceeding towards X, a point between the focus of pa- 
rallel rays and the centre: their angles of incidence 
will then be leſs than thoſe of the rays KB and LF, 
which became parallel after reflection: their angles of 
reflection will therefore be leis; on which account 
they mult neceffarily diverge, ſuppoſe in the lines 
BH and Fl, for ſome point, as Y; which point 
(by Prop. IV.) will fall on the contrary ſide of the 
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centre with reſpect to X, and will be farther from it 
than that. 

If the tmcident rays tend towards V, the reflec- 
ted ones will diverge as from X; thoſe which were the 
incident ones in one caſe heing the reflected ones in the 
other. 

5. Laſtly, if the incident rays converge towards the 
centre, they fall in with their reſpective perpendicu- 
lars; on which account they proceed aſter reflection 
as from the centre. 

We have already obſerved, that in ſome caſes there 
is a very great reflection from the ſecond furface of a 
tranſparent body. The degree of inclination neceſſary 
to cauſe a total reflection of a ray at the ſecond ſur- 
tace of a medium, is that which requires that the re- 
fracted angle (ſuppoſing the ray to paſs out there) 
ſhould be equal to or greater than a right one; and 
conſequently it depends on the refractive power of the 
medium through which the ray paſſes, and is there- 
fore different in different media. When a ray paſſes 
through glaſs ſurrounded with air, and is inclined to 
its ſecond ſurface under an angle of 42 degrees or 
more, it will be wholly reflected there. For, as 11 is 
to 17 (the ratio of refraction out of glaſs into air), ſo 
is the fine of an angle of 42 degrees to a fourth num- 
ber that will exceed the fine of a right angle. From 
hence it follows, that when a ray of light arrives at 
the ſecond ſurface of a tranſparent ſubſtance with as 

eat or a greater degree of obliquity than that which 
is neceſſary to make a total reflection, it will there be 
all returned back to the firſt: and if it proceeds to- 
wards that with as great an obliquity as it did towards 
the other (which it will do it the ſurfaces of the me- 
dium be parallel to each other), it will there be all re- 
flected again, &c. and will therefore never get out, 
but paſs from fide to fide, till it be wholly ſuffocated 
and loſt within the body.—From hence may ariſe an 
obvious inquiry, how it comes to paſs, that light fall- 
ing very obliquely upon a glaſs window from without, 
ſhould be tranſmitted into the room. In anſwer to this 
it muſt be conſidered, that however obliquely a ray 
falls upon the ſurface of any medium whoſe ſides are 
parallel (as thofe of the glaſs in a window are), it will 
ſuffer ſuch a degree of retraction in entering there, 
that it ſhall tall upon the ſecond with a leſs obliquity 
than that which is neceſſary. to cauſe a total reflection. 
For inſtance, let the medium be glaſs, as ſuppoſed in 
the preſent caſe : then, as 17 is to 11 (the ratio of 
refraction out of air into glaſs), ſo is the fine of the 
largeſt angle of incidence with which a 1ay can fall 
upon any ſurface to the fine of a leſs angle than that of 
total reflection. And therefore, if the fides of the glaſs 
be parallel, the obliquity with which a ray falls upon 
the firſt ſurface, cannot be ſo great, but that it ſhall 
paſs the ſecond without ſuffering a total reflection there. 

When light paſſes out of a denſer into a rarer me- 
dium, the nearer the ſecond medium approaches the 
firſt in denſity (or more properly in its refractive 
power), the leſs of it will be retracted in pafling trom 
one to the other; and when their refracting powers are 
equal, all of it will paſs into the ſecond medium. 

The above propotitions may be all mathematically 
demonſtrated in the following manner. 

N Por. I. Of the reflection of rays from a plane ſur- 
nce. 


« When rays fall upon a plane ſurſace, if they di- 
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verge, the focus of the reflected rays will be at the ſame Laws of 
diſtance behind the ſurface, that the radiant point be. Reflection, 


fore it: if they converge, it will be at the iame diſtance 
betore the ſurface that the imaginary tocus of the in- 
cident rays is behind it.“ 

This propoſition admits of two caſes. 

Cast 1. Of diverging rays. 

Dem. Let AB, AC, (fi g. 3.) be two diverging 


Plate 


rays incident on the plain: furface DE, the one perpen- CCCLIX: 


dicularly, the other obliquely : the perpendicular one 
AB will be reflected to A, proceeding as from ſome 
point in the line AB produced ; the oblique one AC 
will be reflected into ſome line as CF, ſuch that the 
point G, where the line FG produced interſects the 
line AB produced alſo, ſhall be at an equal diſtance 
from the ſurface DE with the radiant A. Tor the 
perpendicular CH being drawn, ACH and HCF will 
be the angles of incidence and reflection ; which being 
equal, their complements ACB and FCE are fo too: 
but the angle BCG is equal to FCE. as being vertical 
to it: therefore in the triangles ABC and GBC the 
angles at C are equal, the tide BC is common, and 
the angles at B are alſo equal to each other, as being 
right ones ; therefore the lines AB and BG, which 
reſpect the equal angles at C, are alſo equal; and con- 
ſequently the point G, the focus of the incident rays 
AB, AC, is at the ſame diſtance behind the ſurſace, 
that the point A is before it. Q. E. D. 
Cas E 2. Of converging rays. 


This is the converſe of the former caſe. For ſuppo- 


ſing FC and AB to be two converging incident rays, 


CA and BA will be the reflected ones (the angles of in- 
cidence in the former caſe being now the angles of re- 
flection, and vice verſa), having the point A for their 
focus; but this, from what was demonſtrated above, 
is at an equal diſtance from the refſecting ſurface with 
the point G, which in this caſe is the imaginary focus 
of the incident rays FC and AB. 

Ons. It is not here, as in the refraction of rays 
in paſſing through a plane ſurface, where ſome of the 
refracted rays proceed as from one point, and ſome as 
ſrom another: but they all proceed after reflection as 
ſrom one and the ſame point, however obliquely they 
may fall upon the ſurface; for what is here demonſtra- 
ted of the ray AC holds equally of any other, as Al, 
ARK, &c. 

The caſe of parallel rays incident on a plane ſurface 
is iacluded in this propoſition : for in that cafe we are 
to ſuppoſe the radiant to be at an infinite diſtance from 
the ſurface, and then by the propoſition the focus of 
the reflected rays will be ſo too; that is, the rays will 
be parallel after reflection, as they were before. 

Proe. II. Of the reflection of parallel rays from a 
ſpherical! ſurface. | 

« When parallel rays are incident upon a ſpherical 
ſurface, the focus of the reflected rays will be the 


middle point between the centre of convexity and the 


ſurface.” 

This propoſition admits of two caſes. 
Cask 1. Ot parallel rays falling upon a convex 
ſuriace. 

Dru. Let AB, DH, (fig. 4.) repreſent two pa- 


rallel rays incident on the convex furface BH, the one 


perpendicularly, the other obliquely ; and ler C be the - 


centre of convexity ; ſuppoſe HE to be the reflected ray 


of the oblique incident one DH proce2 ding as from F., 
X 
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| aws of a p int in the line AB produced. Through the point 

KefleRtion, II draw the line CI, which will be perpendicular to 

ET the ſurface at that point; and the angles DHI and 
IHE, being the angles of incidence and reflection, will 
be equal. To the former of theſe, the angle HCF is 
equal, the lines AC and DH being parallel ; and to the 
latter the angle CHF, as being vertical; wheretore the 
triangle CFH is iſoſceles, and conſequently the ſides 
CF and FH are equal: but ſuppoſing BH to vanith, 

FH is equal to FB; and therefore upou this ſuppoſi- 
tion FC and FB are equal, that is, the focus of the re- 
flected rays is the middle point between the centre of 
convexity and the ſurface, Q. E. D. 

Cas: 2. Of parallel rays falling upon a concave ſur- 
face. 

Deu. Let AB, DH, (fig. 5.) be two parallel 
rays incident, the one perpendicularly, the other ob- 
liquely, on the concave ſurface BH, whoſe centre of 
concavity is C. Let BF and HF be the reflected rays 
meeting each other in F ; this will be the middle point 
between B and C. For drawing through C the per- 
pendi.ular CH, the angles DC and FHC, being 
the angles of incidence and reflection, will be equal, 
to the former of which the angle HCF is equal, as al- 
ternatez and therefore the triangle CFH is iſoſceles. 
Wherefore CF and FH are equal: but if we ſuppoſe 
BH to vaniſh, FB and FH are alſo equal, and there- 
fore CF is equal to FB; that is, the focal diſtance of 
the reflected rays is the middle point between the cen- 
tre and the ſurtace. 2, E. D. 

Oxs. It is here obſervable, that the farther the 
line DH, either in fig. 4. or 5. is taken from AB, 
the nearer the point F falls to the ſurface. For the 
farther the point H recedes from B, the larger the 
triangle CFH will become; and conſequently, ſince 
it is always an iſoſceles one, and the baſe CH, being 
the radius, is everywhere of the ſame length, the equal 
legs CF and FH will lengthen ; but CF cannot grow 
longer unleſs the point F approach towards the ſur- 
face. And the farther H is removed from B, the 
faſter F approaches to it. 

This is the reaſon, that whenever parallel rays are 

conſidered as reflected from a ſpherical ſurface, the 
diſtance of the oblique one from the perpendicular one 
is taken ſo ſmall with reſpe& to the focal diſtance of 
chat ſurface, that without any phy ſical error it may be 
186 ſuppoſed to vaniſh. 


Plate 
CCCLIX. 


1 Part l. 


X, V, and F; fo that the ſoci of thoſe rays are not Laws of 
in the line FB, but in a curve paſſing through thoſe ReficQiog, 
points, | „ aa 

Had the ſurſace BH in fig. 4. or 5. been formed by "oh 
the revolution of a parabola about its axis having its ceediny 
focus in the point F, all the rays reflected from the from one 
convex ſurface would have proceeded as from the point 75" and 
F, and thoſe reflected from the concave would have — * 
fallen upon it, however diſtant their incident ones concave 
AB, DH, might have been from each other. For in ſurface are 
the parabola, all lines drawn parallel to the axis make all reflected 
angles with the tangents to the points where they cute due 
the parabola (that is, with the ſurface of the parabo- _ 
la) equul to thoſe which are made with the ſame tan- 
gents by lines drawn from thence to the focus; there- 
tore, it the incident rays deſcribe thoſe parallel lines, 
the reflected ones will neceſſarily deſcribe theſe other, 
and fo will all proceed as from, or meet in, the ſame 

nt. 

Paor. III. Of the reflection of diverging and con- 
verging rays from a ſpherical ſurface. 188 

“When rays fall upon any ſpherical ſurface, if they Propor- 
diverge, the diſtance of the focus of the reflected rays tioual di- 
from the ſurface is to the diſtance of the radiant point tance of 
from the ſame (or, if they converge, to that of the *** 3 
imaginary focus of the incident rays), as the diſtance N 
of the focus of the reflected rays from the centre is to ſpherical 
the diſtance of the radiant point (or imaginary focus of ſurface, 
the incident rays) from the ſame.” | 

This propoſition admits ot ten caſes. , 

Cas B 1. Ot diverging rays falling upon a convex 
ſurface. 

Dum. Let RB, RD (fig. 7.) repreſent two di- 
verging rays flowing trom the point R as from a ra- 
diant, and falling the one perpendicularly, the other 
obliquely, on the convex ſurface BD, whoſe centre is 
C. Let DE be the reflected ray of the incident one 
RD, produce ED to F, and through R draw the line 
RH parallel to FE till it meets CD produced iu H. 
Then will the angle RHD be equal to EDH the angle 
of reflection, as being alternate to it, and therefore 
equal alſo to RDH which is the angle of incidence; 
whereſore the triangle DRH is iſoſceles, and conſe- 
quently DR is equal to RH. Now the lines FD and 
RH being parallel, the triangles FDC and RHC are 
ſimilar, (or, to expreſs it in Euclid's way, the ſides of 


the triangle RHC are cut proportionably, 2 Elem. 6. ): 
and thereſore FD is to RH, or its equal RD, as CF 
to CR; but BD vaniſhing, FD ard RD differ not 
from FB and RB: wheretore FB is to RB alſo, as 
CF to CR; that is, the diſtance of the focus from the 
ſurface is to the dillance cf the radiant point from the 
ſame, as the diſtance of the focus from the centre 


Reflected From hence it follows, that if a number of parallel 
rays from rays, as AB, CD, EG, &c. fall upon a convex fſur- 
Le face, (as fg. 6.) and if BA, DK, the refſected rays of 
eee the incident ones AB, CD, proceed as from the point 
from the F, thoſe of the incident ones CD, EG, viz. DK, GL, 
ſame point. Will proceed as from N, thoſe of the incident ones EG, 


III, as from O, &c. becaute the farther the incident 
ones CD, EG, &c. are from AB, the nearer to the 


ſurface are the points F, f, /, in the line BF, from ; 


which they proceed after reflection; ſo that properly 
the foci ot the reflected rays BA, DK, GL, &c. are 
not in the live AB produced, but in a curve line pal- 
ing through the points F, N, O, &c. 
The ſame is applicable to the caſe of parallel rays 
reflected from a concave ſurface, as expreſſed by the 
pricked lines on the other half of the figure, where 
PQ, KS, TV, are the incident rays; QF, Sf, V/, 
the reflected ones, interſecting each other in the points 


is to the Giltance of the radiant from thence. 2: 
Z. D. 


Cas E 2. Olf converging rays falling upon a concave 
ſurface. 

Dem. Let ED and CB be the converging inct- 
dent rays having their imaginary focus in the point R, 
which was the radiant in tne foregoing caſe. Then 
as RD was in that caſe reflected into DE, KD will 
in this be reflected into DF; for, ſince the angles of 
incidence in both cates are equal, as they are by being 
vertical, the angles of reflection will be ſo too; fo 
that F will be the focus of the refle&ed rays: but it 
was 
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Laws of was there demonſtrated, that FB is to RB as CF to equal to HDR, the a 
Reflection. CR; that is, the diſtance of the focus from the ſur- 
face is to the diſtance (in this Caſe) of the ima- 
ginary focus of the incident rays, as the diſtance of 
the focus from the centre is to the diſtance of the 
imaginary focus of the incident rays from the ſame. 

2. E. D. 
Case 3. Of converging rays falling upon a con- 
vex ſurface, and tending to a point between the focus 


of parallel rays and the centre. diſtance of the focus from the centre is to the diſtance 
Flate Dem. Let BD (fig. S.) repreſent a convex ſurface of the imaginary focus of the incident rays from the 
CCCLIX whoſe centre is C, and whoſe focus of parallel rays is ſame. 2, E. D. 

P; and let AB, KD, be two converging rays inci- Cas 6. Of diverging rays falling upon a concave 
dent upon it, and having their imaginary focus at R, ſurface, and proceeding from a point between the to- 
a point between P and C. Now becauſe KD tends cus of parallel rays and the ſurface. 
to a point between the focus of parallel rays and the Dem. Let FD and FB repreſent two diverging rays 
centre, the reflected ray DE will diverge from ſome flowing from the point F as a radiarit, which was the 
point on the other ſide the centre, ſuppoſe F; as ex- imaginary focus of the incident rays in the forezoin 
plained above (p. 308.) under prop. 7. Through D caſe. Then as ED was in that caſe reflected into DR, 
draw the perpendicolar CD, and produce it to H; then FD will be reflected into DK (for the reaſon men- 
will KDH and HDE be the angles of incidence and tioned in Caſe 2.), ſo that the reflected ray will pro- 
reflection, which being equal, their vertical ones RDC ceed as from the point R: but it was demonſtrated in 
and CDF will be ſo too, and therefore the vertex cf the caſe immediately foregoing, that RB is to FB as 
the triangle RDF is biſected by the line DC: where- CR to CF; that is, the diſtance of the focus from the 
fore (3 El. 6.) FD and DR, or BD vaniſhing, FB ſurface is to that ot the radiant trom the ſame, as the 
and BR are to reach other as FC to CR; that is, the diſtance of the former from the centre is to that of the 
diſtance of the ſocis of the reflected rays is to that of latter from the ſame. 2. E. D. 
the imaginary focus of the incident ones, as the di- CAsE 7. Of converging rays falling upon a convex 
ſtance of the former from the centre is to the dittance ſurface, ' and tending towards a point beyond the 
of the latter from the ſame. 2. E. D. centre. | 

Cask 4. Ot diverging rays 1alling upon a concave Deu. Let AB, ED (fig. 8.) be the incident rays 
ſurface, and proceeding trom a point between the fo- tending to F, a point beyond the centre C, and let 
cus of parallel ray+ and the centre. DK be the reflected ray of the incident one ED. 

Dzm. Let RB, RD, (fig. 8.) be the diverging rays Then becauſe the incident ray ED tends to a point 
incident upon the concave ſuriace BD, having their beyond the centre, the reflected ray DK will proceed 
radiant point in the point R, the imaginary focus of as from one on the contrary fide, ſuppoſe R; as ex- 
the incident rays in the foregoing caſe. Then as plained above under Prop. VII. Through D draw 
KD was in that caſe reflected into DE, RD will the perpendicular CD, and produce it to H. Then will 
now be reflected into DF. But it was there demon- EDH and HDK be the angles of incidence and re- 
ſtrated, that FB and RB are to each other as CF to flection; which being equal, their vertical ones CDF 
CR; that is, the diſtance of the focus is to that of and CDR will be ſo too: conſequently the vertex of 


the radiant as the diſtance of th: former from the the triangle FDR is biſected by the line CD: where- 


centre is to the diſtance of the latter from the ſame. fore, RD is to DF, or (3 Elem. 6.) BD vaniſhing, 
9, E. D. | 


RB is to BF as RC to CF; that is, the diltance of the 
The angles of incidence and reflection being equal, focus of the reffected rays is to that of the imaginary 
it is evident, that if, in any caſe, the reflected ray be 


focns of the incident rays, as the diſtance of the tormer 
made the incident one, the incident will become the from the centre is to the diſtance of the latter from the 
reflected one; and therefore the four following caſes ſame. 92, E. D. 


may be conſidered reſpectively as the converſe of the Case 8. Ot verging rays falling upon a concave 
four foregoing ; for in each of them the incident rays ſurface, and proceeding from a point beyund the cen- 
are ſupp ſed to coincide with the reflected ones in the tre. 
other. Or they may be demonſtrated independently Dem. Let FB, FD, be the incident rays having 
of them as follows. their radiant in F, the imaginary focus of the incident 
Cas E 5. Of converging rays falling upon a con- rays in the foregoing caſe. Then as ED was in that 
vex ſurtace, and tending to a point nearer the ſurface caſe reflected into DK, FD will now be reflected into 
than the focus of parallel rays. | DR; fo that R will be the focus of the reflected rays. 
Dem. Let ED, RB (fig. 7.) be the converging But it was demonſtrated in the foregoing caſe, that 
rays incident upon the convex ſurface BD whoſe RB is to FB as RC to CF; that is, the diſtance of 
centre is C, and focus of parallel rays is P; and let the focus of the reflected rays from the ſurface is to 
the imaginary focus of the incident rays be at F, a the diſtance of the radiant from the ſame, as the di- 
point between B and P; and let DR be the reflected ſtance of the focus of the reflected rays fr. m he cen- 
ray. Frem C and R draw the lines CH, RH, the tre is to the diſtance of the radiant from theuce. 2. 
one paſſing through D, the other parallel to FE. E. D. a 
Then will the angle RHD be equal to HDE the The two remaining caſes may be conſidered as the 


angle of incidence, as alternate to it; and therefore cor. verſe of thoſe under Prop. II. (p. 309,310. ), becauſe 
| | p 


is equal to RH. Now the lines FD and RH being 
parallel, the triangles FDC and RHC are ſimilar ; 
and therefore RH, or RD is to FD as CR to CF: but 
BD vaniſhing, RD and FD coincide with RB and FB, 
wherefore RB is to FB as CR to CF; that is, the 
diſtance of che focus from the ſurface is to the diſtance 
of the imaginary focus of the incident rays, as the 


the 
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ngle of reflection: wherefore Iuws of 
the traiagle HDR is iſoſceles, and conſequently DR Rel ctios. 
—, 


—— 


= 
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Laws of the incident rays in theſe are the reflected ones in them; 


\ReficQion. or they may be demonſtrated in the ſame manaer with 
— — the foregoin , as follows. | | Res g 
Cas 9. Se rays falling upon a conver fur. 
face, and tending to the focus of parallel rays, hecome 
parallel after refſeQion. | 
ute Deu. Let ED, RB 
tending towards E, which we will now ſuppoſe to be 
the focus of parallel rays; and let DR be the reflet- 


ed ray, and C the centre of convexity of the teflecting 


ſurface. Through C draw the line CD, and produce 
it to H, drawing RH parallel to ED produced to F. 
Now it has been demonſtrated (Caſe 5. where the in- 
cident rays are ſuppoſed to tend to the point F), that 
RB is to FB as RC to CF; but F in this Caſe being 
ſuppoſed to be the focus of parallel rays, it is, the 
middle point between C and B (by Prop, II.), and 
therefore FB and FC are equal; and conſequently the 
two other terms in'the proportion, vis. RB and RC, 
muſt be ſo too; which can only be upon the ſuppoſition 
that R is at an infinite diſtance from B; that is, 
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ſtance from B; that if, unleſs the reflected rays BF 
and DF be parallel. 2, E. D. «hd 
Ons. It is herg obſervable, that in the caſe of di- 
verging rays falling upon a convex furface (ſee fig. 7.) 
the farther the point D is taken from B, the nearer 
the point F, the fotus of the reflected rays, approaches 
to B, while the radiant R remains the ſame. For it 
is evident from the curvature of a circle, that the point 
D (fig. 9.) may be taken ſo far from B, that the re- 
flected ray NE. ſhall proceed as from F, G, H, or 
even ſiom B, or from any point hetween B and R; 
and the farther it is taken from B, the faſter the point 
from which -it proceeds approaches towards R: as 
will eaſily appear if we draw ſeveral incident rays with 
their reſpective reflected ones, in ſuch manner that 


the angles of reflection may be all equal to their re- 


ſpective angles ot incidence, as is done in the figure. 
The like is applicable to any of the other caſes of di- 
verging or converging rays incident upon a ſpherical 
ſurface. This is the reaſon, that when rays are 
conſidered as reflected from a ſpherical furſace, the 
diſtance of the oblique rays from the perpendicular one 
is taken ſo ſmall, that it may be ſuppoſed to va- 
niſh. CS | 
From hence it follows, that if a number of diver- 
ging rays are incident upon the convex ſurface BD 
the ſeveral points B, P, D, &e. they thall not pros 
ceed after reflection as from any point in the line KB 
produced, but as from a curve line paſſing through 
the ſeveral points F, /i, &. The ſame is applicable 
in all the other caſes. 


J 


Koo ay fig. 7.) repreſent two con- 
cl. verging rays incident on the convex ſurface BD, and 


angles with the tangent to that point. Therefore, if 


che latter àre very rarely uſed. Add to this another 


ſhould be a negative quantity, the focal print muſt 


If letters inſtead of figures had been made vſe of in 


been rai 


I. C. 8. 9 
Had the curvature BD (fg. 4.) been hyperboli. Laws of 
cal, having us foci in R wy F; LOR and the ra- Reflect ion. 
diant (or the imayinary focus of incident rays), F 
would have been the focus of the reflected ones, and | 
vice verſa, however diſtant the points B and D might 
be taken from each. other. In Hke manner, had the 
curve BD (fig. 8.) been elliptical, having its foci in 
Fand R, the one of theſe being made the radiant (or 
imaginary focus of incident rays), the other would 
have been the ſocus of reflected ones, and vice verſa. 
For both in the hyperbola and ellipfis; lines drawn 
from each of their foci through any point make equal 
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the incident rays proceed to or from one of their foci, 
the refleted-ones will all proceed as from or to the 
other, So that, in order Gat diverging or converging 
rays may be accurately reflected to or from a point, 
the reflecting ſurface muſt be formed by the revolu- 
tion of an þyper/ola about its longer axis, when th 
incident rays are ſuch, that theit radiant or imagina! 
focus of incident rays ſhall fall on one (ide of the ſurface, 
and the focus of the reflected ones on the other: when 
they are both to fall on the ſame fide, it muſt be form- 
ed by the revolution of. an ci about its Tonger axis. 
However, upon 2 of che great facility with 
which ſpherical furfaces are formed in compariſon of 
that with which ſurfaces'formed by the revolution of 
any of the conic 1eQions* about their uxes are made, 


inconvenience; vix. that the foci bf theſe curves bein g 
mathematical points, it 1s but one point of the ſurface 
of an object that can be placed iti any of them at a 
time; ſo that. it is only in theory thiat furfaces formed 
by the revolution of theſe curves about their axes ren- 
e ot oyn 4h, 2 =, 189 
Now, becauſe the focal diſtance of rays reflected frm Method o 
a ſpherical ſurface cannot bè found by the analogy finding the 
laid down in the third propoſition, without making focal di 
uſe of the quantity ſought; we ſhall here give an in- 2 q 
ſtance whereby the — — of doing it in all others fn 


- N ed ſrom a 
will readily appear. convex ſur 


| Pros. Let it be required to find the focal diſtance face. 
of diverging rays incident upon'a convex ſurface, whoſe 
radius ot convexity is 5 parts, and the diſtance of the 
radiant from the ſurface is 20. 

Sor. Call the focal diſtance ſought x; then will the 
diſtance of the focus from the centre be 5—x, and that 
of the radiant from the ſame 25. therefore by prop. 2. 
we have the following proportion, viz. «„: 20 : : 5— 
x : 25 ; and multiplying extremes together aud means 
together, we have 25 x,=100—20x, which, after due 
reduction, gives . | 

It in any caſe it ſhould happen that the value of » 


then be taken on the contrary fide of the ſurface to 
that on which it was "ſuppoſed that it would fall in 
ſtating the problem. *© © © | 


the foregoing ſolution, a general theorem might have 

7 have determined the focal diſtance of 
reflected rays in all cafes Whatever. See this done in 
Suppl. td Gregory's Optics, 2d edit. p. 112. 

Becauſe it was, in the preceding ſection, obſerved, 
that different incident rays though tending to or from 
one point, would after refraction proceed to or from 

different 


| 
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The Ap- different 2 a method was there inſerted of deter- 
peatance mining the 
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To explain this, let AB (fig. 10.) repreſent an ob- The 4+. 
diſtinct point which each ſeparate ray en- os ſcen by reflection from the plain ſurface SV; and Fu: 


:; on here with regard to rays reflected from a ſpherical 


ſurface (ſee Obſ. in Caſe 2. and Caſe 10.) But the 
method of determining the diſtinct point to or from 
which any given incident ray proceeds after reflection, 
is much more ſimple, It is only neceſſary to draw 
the reflected ray ſuch, that the angle of reflection 
may be equal to the angle of incidence, which will 
determine the point it proceeds to or from in any caſe 
whatever. 


$ 3. Of the Aþbpearance of Bodies ſin by Lilt reſlded 
poem plane and ſphcri:al Surfaces, 

WuraTEvER has been ſaid concerning the appear- 
ance of bodies ſeen by refracted light through lenſes, 
reſpeQs alſo the appearance ct bodies ſeen by reflec- 
tion, But beſides the!e, there is one thing peculiar to 
images by reflection, viz, that each point in the re- 
preſentation of an object made by reflection appears 
fitnated ſomewhere in an infinite right line that paſſes 
through its correſpondent point in the object, and is 
perpendicular to the reflecting ſurface. 

The truth of this appears ſufficiently from the pro- 
poſitions ſormerly laid down: in each of which, rays 
flowing from any radiant point, are ſhown to proceed 
after reflection to or from ſome point in a line that 
paſſes through the ſail radiant, and is perpendicular 
to the reflecting ſurface. For inſtance (fig. I.), rays 
flowing from Y are collected in X, a point in the per- 
pendicular CD, which, being produced, paſſes through 
Y : again (ſig. 95 rays flowing from G, proceed, 
after reflection, as from N, a point in the perpendicu- 
lar CD, which, being produced, paſſes through G; 
and ſo ot the reſt. 

This obſervation, however, except where an object 
is ſeen by reflection from a plain ſurface, relates only 
to thoſe caſes where the repreſentation is made by 
means of ſuch rays as ſall upon the reflecting ſurface 
with a very ſmall degree of obliquity ; beeauſe ſuch 
ns fall at a bderabla diſtance from the perpendicu- 
lar, proceed not after reflection as from any point in 
that perpendicular, but as from other points ſituated 
in a certain curve, as hath already been explained; 
npon which account theſe rays are neglected, as ma- 
king a contuſed and deform2d repreſentation. And 
therefore it is to be remembered, that however the ſi- 
tuation of the eye with reſpect to the object and reflec- 
ting ſurface may be repreſented in the following fi- 
gures, it is to be ſuppol ed as ſituated in ſuch a man- 
ner with reſpect to che object, that rays flowing ſrom 
thence and entering it after reflection, may be ſuch 
only as fall with a very fmall degree of obliquity up- 
on the ſurface; that is, the eye mult be ſuppoſed to 
be placed almoſt directly behind the object, or be- 
tween it and the reflecting ſurface. The reaſon why 


It is not always ſo placed, is only to avoid confuſion 
in the figures. 


and let AE be perpendicular to the ſurſace: then 


by the obſervation juſt mentioned, the point A will 
appear in ſome part of the line AE produced, ſap- 
poſe I; that is, the oblique rays AF and AG will 
proceed after reflection as from that point; and ſur- 
ther, becauſe the reflected rays FH, GK, will have 
the ſame degree of inclination to one another that their 
iacident ones have, that point muſt neceſſarily be at the 
ſame diſtance from the ſurface that the point A is; the 
repreſentation therefore of the point A. wiil be at the 


ſame diſlance behind the ſarſace that the point itfe H 


is before it, and directly oppoſite to it: conſequently, 
ſince the like may be ſhewn of the point B, or cf any 
other, the whole image IM will appear at. the ſame 
diſtance behind the ſurface that the object is before it, 
and directly oppolite to it; and becauſe the lines Al, 
BM, which are perpendicular to the plain ſurface, are 


for that reaſon parallel to cach other, it will alſo be ot 


the ſame magnitude therewith. 


II. When an object is ſeen by refietion from a con- From con- 


of Bodies tering a ſpherical ſurface converges to, or diverges let the rays AF, AG, be ſo inclined to the fnrface, Lbs * 
from, after refraction: the ſame has been obſerved that they ſhall enter an eye at II after reflegtion; gegioh. 
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vex ſurface, its image appears nearer to the ſurſace, vex fur- 


and leſs than the object. 

Let AB (fig. 12.) repreſent the object, SV a reflec- 
ting ſurface whoſe centre of convexity is C: and let 
the rays AF, AG, be ſo ineline to the ſurface, that 
aſter reflection therefrom, they ſhall enter the eye at 
H : and let AE be perpendicular to the ſurtace ; 
then will the oblique rays AF, AG, proceed after 
reflection as from ſome point in the line AE produced, 
ſuppoſe from I; which point, bec auſe the reflected 
rays will diverge more than the incident ones, muſt be 
nearer to the ſurface than to the point A. And fince 
the ſame is alſo true of the rays which flow from B, 
or any other point, the repreſentation IM will be near- 
er to the furface than the object; and becauſe it is 
terminated by the perpendiculars AE and BF, which 
inchae to each other, as concurring at the centre, it 
will alſo appear leis. ; 


III. When an object is ſeen by reflection ſrom a From con- 


faccs; and 
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concave ſurſace, the repreſentation of it is various, both cave ſur- 
with regard to its magnitude and ſituation, according faces. 


as the diſtance of the object from the reflecting ſurface 
is greater or leſs. 

i. When the obj2 is nearer to the ſurface than its 
focus of parallel rays, the image fa'ls on the oppoſite 
hide of the ſurface, is more diſtant from it, and larger 
than the object. | 

Thus, let AB (fig. 13.) be the object, SV the re- 
flectiag ſurſace, F the focus of parallel rays, and C 
its centre. Through A and B, the extremities of 
the object, draw the lines CE, CR, which will be 
perpendicular to the ſurface; and let the ravs AR, 
AG, be incident upon ſuch points of it that they ſhall 
be reflected into an eye at H. Now, becauſe the ra- 
diant points A and B are nearer the ſurface than F 
the focus of parallel rays, the reflected rays will di- 


— p — 
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The ot I. When an object is ſeen by reflection from a plane verge, and will therefore proceed as from ſome points 
8 of ſurface, the image of it appears at the ſame diſtance on the oppoſite ſide of the furface; which points, by the 
ledeg re behind the ſurface that the object is placed betore it, obfervacion laid down at the . this ſection, 
from plane Of the ſame magnitude there wich, and direcily oppo- will be in the perpendiculars AE, BR, produced, 


lurſaces, ite to it. ſuppoſe in I and M: but they will diverge in a lets 
Vor. XIII. Rr degree 
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G 
degree than their incident ones (ſee the propoſition 
full. referred to); and therefore the ſaid points will 
be farther ſrom the ſurface than the points A and 
B. The image therefore will be on the oppoſite fide 
of the ſurface with reſpect to the object: it will be 
more diſtant than it; and conſequently being ternu- 


nated by the perpendicular CI and CM, it will alſo 


be larger. 

2. When the obje is placed in the focus of paral- 
lel rays, the reflected rays enter the eye parallel; in 
which caſe the image ought to appear at an infinite 
diſtance behind the reflecting ſurface ; but the repre- 
ſentation of it, for the like reaſons that were given 
in the foregoing caſe, being large and diſtinct, we 
judge it not much farther from the ſurface than the 
image. | 

N When the object is placed between the focus of 
parallel rays and the centre, the image falls on the 
oppoſite ſide of the centre, is larger than the object, and 
in an inverted poſition. | 

Thus let AB (fig. 14.) repreſent the object, SV 
the reflecting ſurface, F its focus of parallel rays, and 
C its centre. Through A and B, the extremities of 
the object, draw the lines CE and CN, which will be 
perpe::dicular to the ſurface; and let AR, AG, be a 
pencil of rays flowing from A. Theſe rays proceed- 
ing from a point beyond the focus of parallel rays, will 
alter reflection converge towards ſome point on the 
oppoſite ſide the centre, which will fall upon the per- 
pendicular EC produced, but at a 1 2 diſtance 
ſrom C than the radiaut A from which they diverged. 
For the ſame reaſon, rays flowing from B will con- 
verge to a point in the perpendicular NC produced, 
which ſhall be farther from C than the point B; from 
whence it is evident, that the image IM is larger than 
the object AB, that it falls on the contrary ſide the 
centre, and that their poſitions are inverted with re- 
ſpect to each other, | | | 

4. If the object be placed beyond the centre of con- 
vexity, the image is then formed between the centre 
and the focus of parallel rays, is leſs than the object, 
and its poſition is inverted. 

This propoſition is the converſe of the foregoing : 
for as in that caſe rays proceeding from A were re- 
flected to I, and from B to M; ſo rays flowing from 
I and M will be reflected to A and B; if therefore an 
object be ſuppoſed to be ſituated beyond the centre in 
IM, the image of it will be formed in AB between 
that and the focus of parallel rays, will be leſs than the 
object, and inverted. | 

5. If che middle of the object be placed in the cen- 
tre of convexity of the reflecting ſurtace, the object 
and its image will be coincident ; but the image will 
be inverted with reſpect to the ob; ect. 

That the place of the image and the obje& ſhould 
be the ſame in this caſe needs little explication ; for 
the middle of the object being in the centre, rays 
flowing from thence will fall perpendicularly upon 
the ſurface, and theretore neceſſarily return thither 
again ; ſo that the midd'e of the image will be coin- 
cident with the middle of the object. But that the 
image ſhould be inverted is perhaps not ſo clear. To 
explain this, let AB (üg. 15.) be the object, having 
its middle point C ia the centre of the reflecting ſur- 

2 


fully explained under Prop. IV. (p. 304.), and there- 


they are tending towards M, by ſuppoſition came from 


whoſe repreſentation falls upon e in the image, will fill 
the ſpace m n; and ſo of the reſt. Now, if che ſame 


F Part 2 
face SV ; through the centre and the point R draw The Ap. 
the line CR, which will be perpendicular to the re- Peatrauce 
flecting ſurface ; join the points AR and BR, and let ef Bodies 


AR repreſent a ray flowing from A; this will be re- ſeen by Re- 


flected into RB: for C ** llection 
1 


the middle point be- from diffe- 
tween A and B, the angles ARC and CRB are equal; rent ur. 


and a ray from B will likewiſe be reflected to A; and faces. 
therefore the poſition of the image will be invertd 
with reſpect to that of the object. F 

In this propoſition. it is to be ſuppoſed, that the 
object AB is ſo ſituated with reſpect to the reflecting 
ſurface, that the angle AC R may be right; for other- 
wiſe the angles ARC and BRC will not be equal, and 
part of the image will therefore fall upon the object 
and part off. | 

6. If in any of the three laſt caſes, in each of 
which the image is formed on the ſame ſide of the re- 
flecting ſurface with the object, the eye be ſituated far- 
ther from the ſurface than the place where the image 
falls, the rays of each pencil, crofling each other in 
the ſeveral points of the image, will enter the eye as 
from a real object ſituated there; ſo that the image 
will appear pendulous in the air between the eye and 
the reflecting ſurface, and in the poſition wherein it 
is formed, viz, inverted with reſpe& to the object, in 
the ſame manner that an image formed by vefracted 
light appears to an eye placed beyond it; which was 


fore needs not be repeated. 


But as what relates to the appearance of the object 
when the eye is placed nearer to the ſurface than the 
Ges was not there fully inquired into, that point 
ſhall now be more ſtrictly examined under the follow- 
ing caſe, which equally relates to refracted and refleQ- 
ed light. | 

7. If the eye be ſituated between the reflecting ſur- 
face and the place of the image, the object is then 
ſeen beyond the ſurface; and Go farther the eye re- 
cedes from the ſurface towards the place of the image, 
the more confuſed, larger, and nearer, the object ap- 
pears. 

To explain this, let AB (fig. 16.) repreſent the ob- 
jeC; IM its image, one of whole points M is formed 
by the concurrence of the reflected rays DM, EM, &c. 
which before reflection came from B; the other, I, 
by the concurrence of DI, EI, &c, which came from 
A: and let @ þ be the pupil of an eye, ſituated be- 
tween the ſurface DP and the image. This pupil will 
admit the rays H a, K 5; which, becauſe they are 
tending towards I, are ſuch as came from A, and 
therefore the point A will appear diffuſed over the 
ſpace RS. In like manner the pupil will alſo receive 
into it the reflected rays K à and L, which, becanſe 


C; and therefore the point A will be ſeen ſpread as it 
were over the ſpace TV, and the object will ſeem to 
fill the ſpace RV ; but the repreſentation of it will be 
confuſed, becauſe the intermed ate points of the ob- 
je& being equally enlarged in appearance, there will 
not be room for them between the points 8 and T, 
but they will coincide in part one with another: for 
inſtance, the appearance of that point in the objeC, 


pupil 


1 
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The Ap- pupil be removed into the ſituation ef, the reflected 
pearanee rays Ee and G will then enter the eye, and therefore 
18 „one extremity of the object will appear to cover the 
gection pace XY ; and becauſe the rays Of and Le will al- 
from diffe- ſo enter it in their progreſs towards M, the point B, 
rent Surfa- from whence they came, will appear to cover ZV; 
ces. the obje& therefore will appear larger and more con- 
fuſed than before. And when the eye recedes quite 
to the image, it ſees but one ſingle point of the object, 
and that appears diffuſed all over the reflecting ſurface: 
for inſtance, if the eye recedes to the point M, then 
rays flowing from the point B enter it upon whatever 
part of the ſurface they fall; and fo for the reſt. The 
object allo appears nearer to the ſurface the farther the 
eye recedes from it towards the place of the image; pro- 
bably becauſe, as the appearance of the object becomes 
more and more confuſed, its place is not ſo eaſily di- 
ſtinguiſhed from that of the reflecting ſurface itſelf, till 
, at laſt when it is quite conſuſed (as it is when the eye 
is arrived at M) they both appear as ore, the ſurface 
aſſuming the colour of the object. 
The ap- As to the preciſe apparent magnitude of an object 
parent . ſeen after this manner, it is ſuch that the angle it ap- 
7 pears under ſhall be equal to that which the image of 
e 1 the ſame object would appear under were we to ſup- 
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As each point in the repreſentation of an object The Ap- 
made by reflection is ſituated ſomewhere in a right P*2rance 
line that pailes through its correſpondent point in the g. 17 

. . . . cen dy Re- 
object, and is perpendicular to the reflecting ſurface, geg io 
as was ſhown in the beginning of this ſection; we may from diffe- 
from hence deduce a moſt eaſy and expeditious method rent ſurfa- 
of determining both the maguitude and ſituation of c. 
the image in all caſes whatever. Thus, 

_ Through the extremities of the object AB and the 

centre C (fig. 17, 18, or 19.) draw the lines AC BC, Plate 
and produce them as the caſe requires; theſe lines will CCCLIX. 
be perpendicular to the reflecting ſurface, and therefore 

the extremities of the image will fall upon them. 
Through F the middle point of the object and the 
centre, draw the line FC, and produce it till it paſſes 
through the refleting ſurface ; this will alſo be per- 
pendicular to the ſurface. Through G, the point 

where this line cuts the ſurface, draw the lines AG 

and BG, and produce them this way or that, till they 

croſs the former perpendiculars ; and where they croſ:, 

there I and M the extremities of the image will fall. 

For ſuppoſing AG to be a ray proceeding from the 

point A and falling upon G, it will be reflected to B; 
becauſe FA is equal to FB, and FG is perpendicular 

to the reflecting ſurface; and therefore the repreſen- 
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ſ:en by re- 


fic tion 


poſe it ſeen from the ſame place: that is, the apparent 


from a con- Object (for ſuch we mutt call it to diſtinguiſh it from 


cave ſur- 
face, 


_ the object; as we thall ſee by and by. 


the image of the ſame object) and the image ſubtend 
equal angles at the eye. 
Dem. Here we muſt ſuppoſe the pupil of the eye 


to be a point only, becauſe the magnitude of that 


cauſes ſmall alteration in the apparent magnitude of 
Let then the 


point @ repreſent the pupil, then will the extreme rays 
that can enter it be Ha and Ka; the object therefore 
will appear under the angle Ha K, which is equal to 
its vertical one Mal, under which the image IM would 


appear were it to be ſeen from a, Again, if the eye 


be placed in f; the object appears under the angle 
Gf O equal to IM. 
the ſame place, and therefore the apparent object 
and image of it ſubtend equal angles at the eye. 


which the image ſubtends at 


9. E. D. 
Now if we ſuppoſe the pupil to have any ſenſib'e 


magnitude, ſuch, ſuppoſe, that its diameter may be 40; 


then the object ſeen by the eye in that ſituation will 
appear under the angle HX L, which is larger than 
the angle Ha K, under which it appeared before; be- 


cauſe the angle at X is nearer than the angle at a, to 
the line IM, which is a ſubtenſe common to them 


both. 


From this propoſition it follows, that, were the 
eye cloſe to the ſurſace at K, the real and apparent 
objet would be ſeen under equal angles (for the rel 
object appears from that place under the ſame angle 
that the image does, as will be ſhown at the end of 
this ſection): therefore, when the eye is nearer to the 
image than that point, the image will ſubtend a larger 
angle at it than the object does; and conſequently, 
ſince the image and apparent object ſubtend cqual 
angles at the eye, the apparent object mult necetiarily 
be ſeen under a larger angle than the object itſelt, 
wherever the eye be placed, between the ſurface and 
the image, Fg 


tation of the point A will be in BG produced as well as 
in AC; conlequently it will fall on the point I, where 
they croſs each other. Lik2wiſe the ray BG will for 
the ſame reaſon be reflected to A; and therefore the 
repreſentation of the point B wil be in AG produced, 
as well as in ſome part of BC, that is in M where 
they croſs. From whence the propoſition is clear. 

If it happens that the lines will not croſs which 
way ſoever they are produced, as in (fig. 20.), then 
is the object in the focus of parallel rays of that 
ſurface, and has no image formed in any place what- 
ever. For in this cafe the rays AH, AG, flowing 
from the point A, become parallel after reflection 
in the lines HC, GB, and therefore do not flow as 
to or from any point: in like manner, rays flowing 
from B are refic&ted into the parallel lines K B and 
GA; ſo that no repreſentation can be formed by 
ſuch reflection. 

From hence we learn another circumſtance relating 
to the magnitude of the image made by reflection; 
viz. that it ſubtends the ſame angle at the vertex of 
the refleting ſurface that the objet does. This ap- 
pears by inspection of the 17t', 18th, or 19th &nvre, 
in each of which the angle IGM, which the image 
ſubtends at G the vertex of the refleting ſurface, is 
equal to the angle AGB, which the object ſub- 
tends at the ſame place; for in the two firit of thoſe 
figures they are vertical, in the third they are the fame. 
And, | 

Farther, the apgle ICM, which the image ſubtends 
at the centre, is alto equal to the angle ACB which 
the object ſubtends at the ſame place; for in the two 
firſt figures they are the iame, in the laſt they are ver- 
tical to each other, 

From whence it is evident, that the object and its 
image are to each other in diameter, either as their 
reſpective diſtances from the vertex of the reflecting 
ſuriace, or as their diſtances from the centre of the 
ſame. 

Rr 2 IV. 
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IV. As objeds are multiplied by being ſeen through 
tranſparent media, whoſe ſurfaces are properly diſpo- 
ſed, ſo they may alſo by reflecting ſurfaces. Thus, 

1. If two reflecting ſurfaces be diſpoſed at right 
angles, as the furfaces AB, BC, (fig. 21.), an object 
at D may be ſcen by an eye at E, after one refſection 
at F, in the line EF produced; after two refſections, 
the firſt at G, the ſecond at H, in the line EH pro- 
duced; and alſo after one reflection made at A, in the 
line EA produced, | 

2. If the furfaces be paralle), as AB, CD, (fig. 22.), 
and the object be placed at E and the eye at F, the 
object will appear multiplied an infinite number of 
times: thus, it may be ſeen in the line FG produced, 
after one refetion at G; in the line FH produced 
after two refletions, the firſt at I, the ſecond at H; 
and alfo in FP produced, after ſeveral ſueceſſive reflec- 
tions of the ray EL, at the points L, M, N, O, and P: 
and ſo on in infinitum. But the greater the number cf 
reflections are, the weaker their repreſentation will be. 

Ster. IV. Of the different Refrangibility of 
Light. 


As this property of light ſolves a great number of 
the phenomena which could not be underſtood by fer- 
mer opticians, we ſhall give an account of it in the 
words of Sir Iſaac Newton, who firſt diſcovered it; 
eſpecially as his account is much more full, clear, and 
perſpicuous, than thoſe of ſucceeding writers. 

In a very dark chamber, at a round hole F (fig. t.), 

about one third of an inch broad made in the ſhutter of a 
window, I placed a glaſs priſm AC, whereby the beam 
of the ſun's light SF, which came in at that hole, 
might be 1efracted upwards, toward tne oppolite wall 
of the chamber, and there form a coloured image of 
the ſun, repreſented at TP. The axis of the priſm 
(that is the line paſſing through the middle of the 
priſm, from one end of it to the other end, para'lel 
to the edge of the refracting angle) was in this and 
the ſollowing experiments perpendicular to the inci- 
dent rays. About this axis I turned the priſm flwly, 
and ſaw the reſracted light on the wall, or coloured 
image of the ſun, firſt to deſcend, and then to aſcend. 
Between the deſcent and aſcent, when the image ſeem- 
ed ſtationary, I ſtopped the priſm and fixed it in that 
poſture. | 

Then I let the reſracted light fall perpendicularly 
upon a ſheet of white paper, MN, placed at the op- 
poſite wall of the chamber, and obſerved the figure and 
dimenſiors of the ſolar image, PT, formed on the pa- 
per by that light. This image was oblong, and not 
oval, but terminated by two rectilinear and parallel 
tides and two femicircular ends. On its ſides it was 
boun led pretty diſtinctly; but on its ends very confu- 
fedly and indiſtinctly, the light there decaying and va- 
niſhing by degrees. At the diltance of 187 feet from 
the priſm the breadth of the image was about 2+ inches, 
Unt its length was about 104 inches, and the length of 
its rectilinear ſides about eight inches, and ACB, the 
refracting avgle of the priſm, whereby ſo great a length 
was made, was 64 degrees. With a leſs angle the 
length of the image was leſs, the breadth remaining 
the ſame. It is farther to be obſerved, that the rays 
went oa in ſtraight lines from the priſm to the image, 


termediate degrees in a continual ſueceſſion perpetually 


many more to be mentioned hereafter, “ that the light fits of fe. 


180 & 
and thereſore at their going out of the priſm had all Light ac. 
ano 


that inclination to one er from which the length f-rent!y 
of the image proceeded. ' This image PT was colour. <ſaogi- 
ed, and the more eminent colours lay in this order from . 
the bottom at T to the top at P; red, orange, yellow, 

green, blue, indigo, violet; together with all their in- 


Part J. 


var) ing.“ | | 

Our author concludes from this experiment, and ot 
of the ſun conſiſts of a mixture of ſeveral ſorts of co. veral ſorts 
loured rays, ſome of which at equal incidences are of coloured. 
more refracted than others, and therefore are called“ * 
mere * The red at T, being neareſt to the — 
place V, where the rays of the ſun would go directly a 
if the priſm was taken away, i the leaſt reſracted of 
all the rays; and the crange, yellow, green, blue, in- 
digo, and violet, are 8 more and more re- 
fracted, as they are more and more diverted from the 
courſe of the direct light. For by mathematical rea- 
ſoning he has proved, that when the priſm is fixed in 
the poſture abovementioned, ſo that the place of 
the image ſhall be the loweſt poſſible, or at the limit 
between its deſcent and aſcent, the figure of the image 
ought then to be round like the ſpot at V, if all the 
rays that tended to it were equally refracted. There- 
fore, ſeeing by experience it is found that this image 
is not round, but about five times longer than broad, 
it follows that all the rays are not equally refracted. 
And this concluſion is farther confirmed by the fol- 
lowing experiments. 

« In the fun beam SF (fig. 2.), which was agated 
into the room thro” the ale in * 2 
at the diſtance of ſome feet from the hole, I held the 
priſm ABC in ſuch a poſture, that its axis might be 
perpendicular to that beam : then I looked through the. 
priim upon the hole F, and turning the priſm to and 
fro about its axis to make the image pf of the hole 
aſcend and defcend, when between its two contrary 
motions it ſeemed ſtationary, I topped the priſm; in. 
this ſituation of the priſm, viewing through it the ſaid 
hole F, I obſerved the length ot its refracted image 
þ t to be many times greater than its breadth; and 
that the moſt refracted part thereof appeared violet at 
2 ; the leaſt refraded red, at ?; and the middle parts 
indigo, blue, green, yellow, and orange, in order. 
'The fame thing happened when I removed the priſm 
out of the ſun's light, and looked through it upon the 
hole ſhining by the light of the clouds beyond it. And 
yet if the refraction of all the rays were equal ac- 
cording to one certain proportion of the fines of in- 
cidence and refraction, as is vulgarly ſuppoſed the 
reſracted image ought to have appeared round, by 
the mathem:- ical demonſtration abovementior.ed. 80 
then by theſe two experiments it appears, that in 
equal incidences there is a conſiderable inequality of 
refractions.“ 

For the diſcovery of this fundamental property of 
light, which has opened the whole myſtery of co- 
tours, we ſee our author was not only beholden to the 
experiments themſelves, which many others had made 
before him, but alſo to his ſkill in geometry ; which 
was abſolutely neceſſary to determine what the figure 
of the reſracted ima e ought to be upon the old prin- 
ciple of an equal refraction of all the rays; but ha- 

ving 
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Light dif- ving thus made the diſcovery, he contrived the follow- 


{rently 
reſtangi- 
ble. 


Plate 
CCCLX. 


| 195 
Refleled 


ing experiment to prove it at ſight, 

«In the middleof two thin boards, DE de, (fig. 3.), I 
make a round hole in each, at G, and g, a third part 
of an inch in diameter; and in the window ſhut a 
much larger hole being made, at F, to let into my 
darkened chamber a large beam of the ſun's light, I 
placed a priſm, ABC, behind the ſhut in that beam, 
to refract it towards the oppoſite wall; and clole be- 
hind this priſm I fixed one of the boards DE, in ſuch 
a manner that the middle of the refracted light might 
paſs through the hole made in it at G, and the reit be 
intercepted by the board. Then at the diſtance of 
about 12 feet from the firſt board, I fixed the other 
board, d e, in ſuch manner that the middle of the re- 
fracted light, which came through the hole ia the firſt 
board, and fell upon the oppolite wall, might paſs 
through the hole g in this other board de. and the reſt 
being intercepted by the board, might paint upon it 
the coloured ſpectrum of the fun. And clote behin 1 
this board I fixed another priſm abc, to retract the 
light which came through the hole g. Then I returned 
ſpeedily to the firſt priim AEC, and by turning it 
ſlowly to and fro about its axis, I cauſed the image 
which fell upon the ſecond board de, to move up and 
down upon that beard, that all its parts might paſs 
ſucceſſively through the hole in that board, and fall 
upon the priſm behind it. And in the mean time I 
noted the places, M, N, on the oppolite wall, to which 
that light aſter its refraction. in the ſecond priſm did 
Paſs ; and by the difference of the places at AT und NM, 
I found that the light, which being molt refracted in 
the firſt priſm ABC, did go to the blue end of the 
image, was again more retracted by the ſecond priſm 
abc, than the light which went to the red end of that 
image. For when the lower part of the lyht which 
fell upon the ſecond board de, was cait through the 
hole g, it went to a lower place M on the wall; and 
when the higher part of that light was caſt through 
the ſame hole g, it went to a higher place N on = 
wall; and when any intermediate part of the light was 
caſt through that hole, it went to ſome place in the 
wall between M and N. The unchanged poſition of 
the holes in the boards made the incidence of the rays 


. 
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angles ACB, and was refracted by it to G and I, be- Light dif- 
gan to le reflected into the line MN by its baſe BC, frrevtly 
at which till then it went out of the glals ; I ob/erved relrangi- 


that thoſe rays, as MH, which had ſutfered the great- 
eſt reſraction, were ſooner reflected than the reſt. To 
make it evident that the rays which vaniſhed at H 
were reflected into the beam MN, I made this beam 
paſs through another priſm VXY, and being reſract- 
ed by it to fall afterwards upon a ſheet of white pape 
þ t placed at ſome diſtance behind it, and there by that: 
refraction to paint the uſual colours at ?. Then 
cauling the firſt priſm to be turned abcut its axis ac- 
ccrding to the order cf the lettzrs ABC, I obſcrved 
that when thoſe rays MH, which ia this priſm had 
ſuffered the greatelt refraction, and appeared blue and 
violet, began to be totally reflected, the blue ant 
violet light on the paper wl.ich was moſt refracted in 
the ſecond priſm reccived a fentib'e increaſe at p, above 
that of thz red and yellow at 7: and aiterwards, when 
the reſt of the light, which was green, yellow, and 
red, began to be totally reflected and vanithed at G, 
the light of thoſe colours at 7, on the paper 21, re- 
ceived as great an increaſ2 as the violet and blue hal 
received before. Which puts it paſt diſpute, that 
thoſe rays became firſt of all totally reflected at the 
baſe BC, which before at equ l incidences with the 
reſt upon the baſe BC had ſuffered the greateſt re- 
fraction. I do not here take notiee of any refrac- 
tions made in the ſides AC, AB, of the firſt priſm, 
becauſe the light enters almolt perpendicularly at the 
firſt fide, and goes cut almoit perpendicularly at the 
ſecond ; and therefore ſuffers none, cr ſo little, that 
the angles of incidence at the baſe BC are not ſenſibly 
altered by it; eſpecially if the angles cf the priſm at 
the bate BC be each about 40 degrees. For the rays 
FM begin to be totally reflected when the angle CM 
is about 50 degrees, and therefore they will then make 
a right angle of 90 degrees with AC. 

« It appears al o from experiments, that the beam 


ol light MN, refleted by the baſe of the priſm, being 


augmented firſt by the more refrangible rays ant 
alterwards by the leis retrangible, is compoſed of rays 
dinerently refrangible. . 

The light whoſe rays are all alike refrang ble, I ca'l 


upon the ſecond priſm to be the tame in all cafes, And fmpie, hamogeneal, and ſimilar 5 and that whole rays are 


yet in that common incidence ſome of the rays were 


more refracted and others leſs; and thoſe were more 


refracted in this priſm, which by a greater refraction 
in the firſt priſm were more turned out of their way; 
and therefore, for their conſtancy of being more refract- 
ed, are deſervedly called more refrang#ble.” 


Our author ſhows alſo, by experiments made wih 


light diffe- convex- glaſs, that lights (reflected from natural bodies) 


rently re- 
kangi ee 


which differ in colour, difter alſo in degrees of refran- 
gibility; and that they differ in the lame manner as 
the rays of the ſun do. 

The ſun's light conſiſts of rays differing in reflexi- 
bility, and thoſe rays are more reflexible than others 
which are more refrangible. A priim, ABC (fig. 4. ), 


whoſe two angles, at its baſe BC, were equal to one an- 
other and half right ones, and the third at A a right 
ene, I placed in a beam FM ot the ſun's light, let into 
a dark chamber through a hole F one third part of an 
inch broad. And turning the priſm flowly about its 
axis until the light which went tar. ugh one of its 


fome more refrangible than others, I call compour:/, 
beterogencal, and diſſimilar. The former light I call 
hamogeneal, not becauſe I would aſſirm it fo ia all re- 
ſpects; but becauſe the rays which agree in refrangi- 
bility agree at leaſt in all their other properties which 
I confider in the following diſcourſe. 

The colours of homogeneal lights I call primary, 
hemogeneel, and ſimple; and thoſe of heterogen.al | 
heierggenzal and compound. For theſe are always 
pounded of homogeneal lights, as will appear in the 
tollowing diſcourſe. | 

„The homogeneal light and rays which appear 
red, or rather make objects appear fo, I call rubrifc 
or red-making; thoſe which make objets appear 
yellow, green, blue, and violet, I call yellow-making, 
green-making, blue-making, vialit making ; and ſo of the 
reſt. And if at any time I ſpeak of light and ray: as 
coloured or endowed with colours, I would be under. 
ſtood to ſpeak not philoſophically and properly, but 
groſsly, and according to ſuch ccnceptions as vulgar: 
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people in ſ-eing all theſe experiments would be apt to 
frame. For the rays, to ſpeak properly, are not co- 


loured. In them there is nothing elie than a certain 


power and di poſition to ſtir up a ſenſation of this or 
that colour, For as ſound, in a bell or muſical ſtring 
or other ſounding body, is nothing but a trembling 
motion, and in the air nothing but that motion pro- 
pagated from the object, and in the ſenſorium it is a 


{-nie of that motion under the form of ſound; ſo co- 


lours in the object are nothing but a diſpoſition to te- 


fle& this or that ſort of rays more copiouſly than the 


reſt : in rays they are nothing but their diſpoſitions to 
propagate this or that motion into the ſenſorium; and 
in the ſenſorium they are ſenſations of thoſe motions 
under the forms of colours. See CHROMATICS. 

« By the mathematical propoſition abovemention- 
ed, it is certain that the rays which are equally re- 
frangible do fall upon a circle anſwering to the ſun's 
apparent diſk, which will alſo be proved by experiment 
by and by. Now let AG (fg: 5.) repreſent the circle 
which all the moſt refrangible rays, propagated from 
the whole diſk of the ſun, would illuminate and pamt 
upon the oppoſite wall if they were alone; EL the 
circle, which all the leaſt refrangible-rays would in like 
manner illuminate if they were alone; BH, CI, DK, 
the circles which ſo many intermediate ſorts would 
paint vpon the well, if they were fingly propagated 


 lrom the ſun in ſucceſſive order, the reſt being inter- 
cepted; und conceive that there are other circles with- 


out number, which innumerable other intermediate 
ſorts of rays would ſucceſſively paint upon the wall, if 
the ſun ſhould ſucceſiively emit every ſort apart. And 
ſeeing the ſun emits all theſe ſorts at once, they mult 
all together illuminate and paint innumerable equal 
cireles; of all which, being according to their degrees 


of refrangibility placed in order in a continual ſeries, 


that oblong ſpectrum P is compoſed, which was de- 
leribed in the tirſt experiment. | 

% Now if theſe circles, whilſt their centres keep 
their diſtances and poſitions, could be made leſs in dia- 
meter, their intertering one with another, and conſe- 
quently the mixture cf the heterogeneous rays, would 
be proportionably diminiſhed, Let the circles AG 
BH, CI, &c. remain as before; and let ag, Ih, ci, &c. 
be lo many lets circles lying in a like continual ſeries, 
between two parallel right lines ae and gi, witch the 
ſame ciſtances between their centres, and illuminated 
with the fame ſorts of rays: that is, the circle ag with 
the iame ſort by which the correfponding cirele AG 
was illuminated; and the reſt of the circles bb, ci, K, 
e reipe&ively with the ſame forts of rays by which 
the correſponding circles BH, CI, DK, EL, were il- 
Iumivated. In the figure PI, compoted of the great 
circles, three of thoſe, AG, BH, CI, are ſo expanded 
into each cther, that three forts of rays, by which thoſe 
circles are illuminated, together with innumerable other 
ſorts of intermediate rays, are mixed at QR in the 
middle of the circle BI. And the like mixture hep- 


pens throughout almoſt the whole length of the figure 


PT. But in che ggure pz, compoſed of the leſs circles 
the three leſs circles ag, bh, ci, which anſwer to thoſe 
three greater, do not extend into one another; nor are 
there anywhere mingled ſo much as any two of the 
three ſorts of rays by which thoſe circles are illumi- 
nated, and which in the figure PT are all of them in 
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termingled at QR. So then, if we would diminiſh the Lightdigg, 


mixture of the rays, we are to diminiſh-the diameters rently r. 
of the circles. Now theſe would be diminiſhed if the frangibl. 
ſun's diameter, to which they anſwer, could be made 
leis than it is, or (which comes to the ſame purpoſe) 
if without doors, at a great diſtance from the priſm 
towards the ſun, ſome opaque body were placed with 
a round hole in the middle of it to intercept all the 
ſun's light, except ſo much as coming from the middle 
of his body could paſs through that hole to the priſm. 
For io the circles AG, BH, and the reſt, would not 
any longer anſwer to the whole diſk of the ſun, but 
only to that part of it which could be ſcen from the 
priſm through that hole; that is, to the apparent mag- 
nitude of that hole viewed from the priſm. But that 
theſe cireles may anſwer more diſtinctly to that hole, 
a lens is to be placed by the priſm to caſt the image 
of the hole (that is, every one of the circles AG, BH, 
&.) diſtinctly upon the paper at PT; after ſuch a 
manner, as by a leus placed at a window the pictures 
of objects abroad are cait diſtinctly upon a paper with- 
in the room. If this be done, it will not be neceſſary 
to place that hole very far off, no not beyond the win- 
dow. And therefore, inſtead of that hole, I uſed the 
hole in the window-ſhut as follows. 

In the ſun's light let into my darkened chamber 
through a ſmall round hole in my window. ſhut, at 
about 10 or 12 feet from the window, I placed a lens 
MN (fig. 6.), by which the image of the hole F might be 
diſtinctly caſt upon a ſheet of white paper placed at I. 
Then immediately after the lens I placed a priſm 
ABC, by which the trajected light might be refrac- 
ted either upwards or ſideways, and thereby the round 
image which the lens alone did caſt upon the paper at 
I, might be drawn out into a long one with parallel 
ſides, as repreſented at pt. This oblong image I let 
fall upon another paper at about the fame diſtance 
irom the priim as the image at I, moving the paper 
either towards the priſm or * it, until I found the 
juſt diſtance where the rectilinear ſides of the image 
t become moſt distinct. For in this caſe the circular 
images of the hole, which compoſe that image, after 
the manner that the circles ag, , ci, &c. do the 
figure pt, were tet minated molt diſtinctly, and there- 
fore extended into one another the 1-alt that they could, 
and by conſequence the mixture of the heterogeneous 
rays was now the leaſt of all. The circles ag, /, 
ct, &c. which compole the image pt, are each cqual 
to the circle at I; and therefore, by diminiſhing the 
hole F, or by removing the lens farther ſrum it, may 
be diminiſhed at picaſure, whilit their centres keep 
the ſame diſtances irom each other, Thus, by dimi- 
nithing the breadth of the image pt, the circles of he- 
terogeneal rays that compoſe it may be {eparated from 
each other as much as you pleaſe. Yet inſtead of the 
circular hole F, it is better to ſubſtitute an oblong hole 
ſhaped like a parallelogram, with its length parallel to 
the length of the priim. For if this hole be an mcn 
or two long, and but a 10th or 20th part of an inch 
broad, or narrower, the light of the image r will be 
as ſimple as before, or ſimpler: and the image being 
much broader, is therefore fitter to have experiments 
tried in its light than before, 

« Homogeneal light is reſracted regularly without 
any dilatation, ſplitting, or ſhattering of the rays by 

ils 
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Lightdifſe-.the confuſed viſion of objects ſeen through refracting 
rently re- bodies by heterogeneal light, ariſes from the different 
frangible- refrangibility of ſeveral ſorts of rays. This will appear 
5 by the experiments which will follow. In the middle 
The image of a black 2 I made a round hole about a fifth or 
of the ſun, a fixth part of an inch in diameter. Upon this paper I 
by fmple cauſed the ſpectrum of homogeneal light, deſcribed in 
2 _ the former article, ſo to fall that ſome part of the light 
Ea. might paſs through the hole in che paper. This tranſ- 
u mitted part of the light I reſracted w th a priſm pla- 

ced behind the paper; and letting this refracted light 
fall perpendicularly upon a white paper, two or three 
feet diſtant from the priſm, I found that the ſpectrum 
formed on the paper by this light was not oblong, as 
when it is made in the firſt experiment, by refracting 
the ſun's compound light, but was, ſo far as I could 
judge by my eye, perlediy circular, the length being 
nowhere greater than the breadth ; which ſhows that 
this light is refracted regularly without any dilatation 
of the rays, and is an ocular demonſtration of the ma- 
thematical propoſition mentioned above. | 

% In the homogeneal light I placed a paper circle 
of a quarter of an inch in diameter; and in the ſun's 
unrefracted, heterogeneal, white light, I placed ano- 
ther paper circle of the ſame bigneſs ; and going from 
theſe papers to the diſtance of ſome feet, I viewed 
both circles through a priſm. The circle illuminated 
by the ſun's heterogeneal light appeared very oblong, 
as in the ſecond experiment, the length being many 
times greater than the breadth, But the other circle 
illuminated with homageneal light appeared circular, 
and diſtinctly defined, as when it is viewed by the na- 
ked eye; which proves the whole propoſition mention- 
ed in the beginning of this article. 

In the homogeneal light I placed flies and ſuch 
pore di- like minute objects, and viewing them through a priſm 
bad in 
bomog. ne- 
U than in 
leteroge- 


Keulight, 


ed them with the naked eye. The ſame objects pla- 
ced in the ſun's unrefracted heterogeneal light, which 
was white, I viewed alſo through a priſm, and ſaw 
them moſt confuſedly defined, ſo that I could not di- 
ſtinguiſh their ſmaller parts from one another. I pla- 
ced alſo the letters of a ſmall print one while in the 
homogeneal light and then in the heterogeneal ; and 
viewing them through a priſm, they appeared in the 
latter caſe fo confuſed and indiſtinct that I could not 
read them; but in the former, they appeared ſo diſtint 
that I could read readily, and thought I ſaw them as 
diſtin as when I viewed them with my naked eye: 
in both caſes, I viewed the ſame objects through the 
ſame priſm, at the ſame diſtance from me, and in the 
ſame ſituation. There was no difference but in the 
lights by which the objects were illuminated, and which 
in one caſe was ſimple, in the other compound; and 
therefore the diſtinct viſion in the former cale, and 
confuſed in the latter, could ariſe from nothing elſe 
than from that difference in the lights. Which proves 
the whole propoſition. | 

* In theſe three experiments, it is farther very re- 


light totally green, and ſo of other colours. 


I ſaw their parts as diſtiuctly defined as if I had view- 
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remarkable, that the colour of homogeneal light, was Light diffe- 
never changed by the refraction. And as thele colours teutiy fe- 
were not changed by reſractions, ſo neither were they e 
by refſections. For all white, grey, red, yellow, green, 


blue, violet bodies, as paper, alnes, red lead, orpi- 


ment, ind go, bice, gold, ſilver, copper, graſs, blue 
flowers, vi lets, bubbles of water tinged with various 


colours, peacocks feathers, the tincture of lignum ne- 
phriticum, and ſuch like, in 1ed homogeneal light ap- 
peared total'y red, in blue light totally blue, iu green 
In the 
homogeneal light of any colour they all appeared to- 
tally of that ſame colour; with this only difference that, 
ſome of them reflected that light more ſtrongly, others 
more faintly. I never yet found any body which by 
refleting homogeneal light could ſenſibly change its 
colour. 
© From all which it is manifeſt, that if the ſun's 
light conſiſted of but one ſort of rays, there would be 
but one colour in the world, nir would it be poſlible 
to produce any new colour by reflections and refrac- 
tions; and by conſequence, that the variety of colours 
depends upon the compoſition of light. 
The ſolar image pt, formed by the ſeparated rays 
in the 5th experiment, did in the progreſs from its end 
P, on which the molt refrangible rays tell, unto its end 
t, on which the leaſt refrangible rays fell, appear tin- 
ged with this ſer es of colours; violet, indigo, blue, 
green, yellow, orange, red, together with all their in- 
termediate degrees in a continual ſucceſſion perpetu- 
ally varying; ſo that there appeared as many degrees 
of colours as there were ſorts of rays differing in re- 
frangibility. And fince theſe colours could not be 
changed by refrattions nor by reflections, it follows, 
that all homogeneal light has its proper colour an- 
ſwering to its degree of refrangibility. 8 
« Every homogeneal ray conſidered apart is refrac- Every ho- 
ted, according to one and the fame rule; ſo that its mogencal 
ſine of incidence is to its fine of refraction in a given 1 is re- 
ratio: that is, every different coloured ray has a dit- dry 125 
ferent ratio belonging to it. This our author has n nd #7 
proved by experiment, and by other experiments has the ſame 
determined by what numbers thoſe given ratios are ex- rule, 
preſſed. For inſtance, if an heterogeneal white ray of 
the ſun emerges out of glaſs into air; or, which is the 
ſame thing, it rays of all colours be ſuppoſed to ſucceed 
one another in the ſame line AC, and AD (fig. 15.)their Plate 
common tine of incidence in glaſs be divided into 5o CCCLIX. 
equal parts, then EF and GH, the ſines of refraction 
into air, of the leaſt and moſt refrangible rays, will be 
77 and 78 ſuch parts reſpectively. And fince every 
colour has ſeveral degrees, the fines of retraction of all 
the degrees of red will have all intermediate degrees 
of magnitude from 77 to 774, of all the degrees of 
orange from 77 to 774, of yellow from 774 to 7575, 
of green from 77+ to 774, of blue from 77+ to 7574, 
ot indigo from 774 to 775, and of violet from 775 
to 78.” 
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Sect. I Th: Af plication of ihe ſeregoing Theory to /everal ceſſary conſequence of liis ſuppoſing that the ray en» 


natura! Phenomena, tered the drop at all. This ſuppoſition, thereſore, 
was all the light that he threw upon the ſubject. B. 
dr. Of the Reinberw. Porta ſuppoſed that the rainbow is produced by the 
refraction of light in the whole body of rain or vapour, 
* HIS beautiful phenomenon hath engaged the at · but not in the ſeparate drops. 1 
tention of all ages. By ſome nations it hath been Aſter all, it was a man whom no writers allow to Th- 2 


deified ; though the more ſenſible part always looked have had any pretenſions to philoſophy, that hit upon very made 
upon it as a natural appearance, and endeavoured, this curious diſcovery. This was Antonio De Do. by Autonis 
however imperfecily, to account for it. The obſer- minis, biſhop of Spalatro, whoſe treatiſe De Radiis Vi- We 
vations of the ancients and philoſophers of the mid- ſ et Lucis, was publiſhed by J. Bartolus in 1611. * 
die ages concerning the rainbow were ſuch as could He firſt advanced, that the double reflection of Flet- © * 
„r not have eſcaped the notice of the moſt illiterate huf- cher, with an intervening reflection, was ſufficient to 
Feowledge bandmen who gazed at the ſły; and their various hy- produze the colours of the bow, and alſo to bring the 
che na- potheſes deſerve no notice. It was a conſiderable time rays that formed them to the eye cf the ſpectator, 
ture ol the even after the dawn of true philoſophy in this weſtern without any ſubſequent reflection. He diſlinctly de- 
Ons part of the world, before we find any diſcovery of im- fcribes the progreſs of a ray of light entering the up- 
Giſcovery, Portance en this ſubject. Maurolycus was the firſt per part of the drop, where it ſuſfers one reſraction, 
who pretended to have meaſured the diameters of the and after being thereby thrown upon the back part of 
two rainbows with much exadneſs; and he reports, the inner ſurface, is fhom thence reflected to the lower 
that he ſound that of the inner bow to be 45 degrees, part of the drop; at which place undergoing a ſecond 
and that of the outer bow 56; from which Deſcartes refraction, it is thereby bent, ſo as to come directly to 
takes occaſion to obſerve, how little we can depend the eye. To verify this hypotheſis, this perſon (no 
upon the obſervations of thoſe who were not acquaint- philoſopher as he was) proceeded in a very ſenſible 
ed with the cauſe of the appearances. and philoſophical manner. For he procured a ſmall 
One Clichtoveus (the fame, it is probable, who di- globe of ſolid glaſs, and viewing it when it was expo- 
ſtinguiſned himſelf by his oppoſition to Luther, and 7:4 to the rays of the ſun, in the ſame manner in which 
who died in 1543) had maintained, that the ſecond he had ſuppoſed that the drops of rain were ſituated 
bow is the image of the firſt, as he thought was evi- with reſpect to them, he actually obſerved the ſame 
dent ſrom the inverted order of the colours. For, colours which he had ſeen in the true rainbow, and in 
faid he, when we look into the water, all the images the ſame order. 
that we ſee reflected by it are inverted with reſpect to Thus the circumſtances in which the colours of the 
the objects themſelves; the tops of the trees, for in- rainbow were formed, and the progreſs of a ray of 
ſtance, that ſtand near the brink, appearing lower than light through a drop of water were clearly under- 
the roots. | | ſtood ; but philoſophers were a long time at a loſs when 
That the rainbow is oppoſite to the ſun, had al- they endeavoured to aflign reaſons ſor all the particu- 
ways been obſerved. It was, therefore, natmal to lar colours, and for the order of them. Indced no- 
imagine, that the colours of it were produced by ſome thing but the doctrine of the different refrangibility 
kind of reflection of the rays of light from drops of of the rays of light, which was a diſcovery reſerved ſor 
rain, or vapour. The regular order of the colours the great Sir Iſaac Newton, could furniſh a complete 
was another circumſtance that could not have eſcaped ſolution of this difficulty, De Dominis ſuppoſed that 
the notice of any perſon. But, notwithſtanding mere the red rays. were thoſe which had traverſed the leaſt 
reflection had in no other cafe been obſerved to pro- ſpace in the inſide of a drop of water, and therefore 
duce colours, and it eould not but have been obſerved retained more of their native force, and conſequently, 
that refraction is frequently attended with that phe- ſtriking the eye more briſkly, gave it a ſtronger ſen- 

„o nomenon, yet no perſon ſeems to have thought of ſation; that the green and blue colours were pro- 
Approach having recourſe to a proper refra&on in this caſe, be- duced by thoſe rays, the force of which had been, in 
towarcs it fore one Fletcher of Breilau, who in a treatiſe which ſome meaſure, obtunded in paſſing through a greater 
_ by he publiſhed in 1571, endeavoured to account far the body of water; and that all the intermediate colours 
en a4 colours of the rainbow by means of a double refrac- were compoſed (according to the hypotheſis which ge- 

tion aad one reflection. But he imagined that a ray nerally prevailed at that time) of a mixture of theſe 
of light, aſter entering a drop of rain, and ſuffering a three primary ones. 'That the different colours were 
refraction both at its entrance and exit, was after- cauſed by ſome difference in the impulſe of light upon 
wards reflected from another drop, before it reached the eye, and the greater or leſs impreſſion that was 
th eye of the ſpectator. He ſeems to have over- thereby made upon it, was an opinion which had been 
looked the reflection at the farther fide of the drop, adopted by many perſons, who had ventured to depart 
cr to have imagined that all the bendings of the light from che authority of Ariſtotle. | 
within the drop would not make a ſufficient curvature Atterwards the ſame De Dominis obſerved, that all 
to bring the ray of the ſun. to the eye of the ſpectator. the rays of the ſame colour muſt leave the drop of wa- 
"That he ſhould think of two refractions, was the ne- ter in a part ſimilarly ſituated with reſpect to the eye, 
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ot the in order that each of the colours may appear in a circle, 
Rainbow. the centre of which is a point of the heavens, in a line 
drawn from the ſun through the eye of the ſpectator. 
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The red rays, he obſerved, mult iſſue from the drop 
neareſt to the bottom of it, in order that the circle of 
red may be the outermoſt, and therefore the moſt ele- 
vated in the bow. 

Notwithſtanding De Dominis conceived ſo juſtly of 
the manner in which the inner rainbow is formed, he 
was far from having as juſt an idea of the cauſe of 
the exterior bow. This he endeavoured to explain in 
the very ſame manner in which he had done the inte- 
rior, . viz. by one reflection of the light within the 
drop, preceded and followed by a refraction; ſuppo- 
ſing only that the rays which formed the exterior 
bow were returned to the eye by a part of the drop 
lower than that which tranſmitted the red of the inte- 
rior bow. He allo ſuppoſed that the rays which form- 
ed one of the bows came from the ſuperior part of the 
ſun's diſk, and thoſe which formed the other from the 
inferior part of it. He did not conſider, that upon 
thoſe principles, the two bows ought to have been 
contiguous ; or rather, that an indefinite number of 
bows would have had their colours all intermixed ; 
which would have been no bow at all. | 

When Sir Iſaac Newton diſcovered the different re- 

frangibility of the rays of light, he immediately ap- 
plied his new theory of light and colours to the phe- 
nomena of the rainbow, taking this remarkable object 
of philoſophical inquiry where De Dominis and Deſ- 
cartes, for want of this knowledge, were obliged to 
leave their inveſtigations imperfect. Tor they could 
give no good reaſon why the bow ſhould be coloured, 
and much leſs could they give any fſatisfa&tory account 
of the orders in which the colours appear. 

If different particles of light had not different de- 


cauſe of the grees of refrangibility, on which the colours depend, 
colours of the rainbow, beſides being much narrower than it is, 


the rain- 


bow, 
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would be colourleſs ; but the different refrangibility of 
differently coloured rays being admitted, the reaſon is 
obvious, both why the bow ſhould be coloured, and 
alſo why the colours ſhould appear in the order in 
which they are obſerved. Let a (fig. 8.) be a drop 
of water, and 8 a pencil of light; which, on its leav- 
ing the drop of water, reaches the eye of the ſpecta- 
tor. This ray, at its entrance into the drop, begins 
to be decompoſed into its proper colours; and upon 
leaving the drop, after one reflection and a ſecond re- 
fraction, it is farther decompoſed into as many ſmall 
diflerently-coloured pencils as there are primitive co- 
lours in the light. 
this figure, of which the blue is the moſt, and the red 
the leaſt refracted. 

The doctrine of the different refrangibility of light 
enables us to give a reaſon for the ſize of a bow of 
each particular colour. Newton, having found that 
the ſines of refraction of the moſt refrangible and leaſt 
refrangible rays, in paſſing from rain-water into air, 
are in the proportion of 183 to 182, when the ſine of 
incidence is 158, calculated the ſize of the bow; and 
he found, that if the ſun was only a phyſical point, 
without ſenſible magnitude, the breadth of the inner 
bow would be 2 degrees; and if to this 30“ was add- 


ed for the apparent diameter of the ſun, the whole 
breadth would be 23 degrees. But as the outermoſt. 


Vor. XIII. 


Three of them only are drawn in 
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colours, eſpecially the violet, are extremely faint, tlie 
breadth of the bow will now in reality appear to ex- 
ceed two degrees. He finds, by the ſame principles, 
that the breadth of the exter or bow, if it was every- 
where equally vivid, would be 4* 29. But in this caſe 
there is a greater deduction to be made, on account of 
the faintneſs of the light of the exterior bow; ſo that, 
in fact, it will not appear to be more than 3 degrees 
broad. 1 

The principal phenomena of the rainbow are all 
explained on Sir Iſaac Newton's principles in the fol- 
lowing propoſitions. 


When the rays of the ſun fall upon a drop of rain and 
enter into it, ſome of them, afier one reflection and 
two refralions, may come to the eye of a ſhidator 
auh has his back towards the ſun, and his face towards 
the drop. 
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Of the 


Rainbow, 
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Ir XY (fig. 9.) is a drop of rain, and the ſun Fxplara- 
ſhines upon it in any lines ½ 4d, a, & c moſt of tion of the 
the rays will enter int» the drop; ſome few oft them phenomena 


only will be reflected from the firlt ſurface ; thoſe rays 
which are reflected from thence do not come under 


f rainbow 
onthe prin- 
ciples of 


our preſent conſideration, becauſe they are never re- Newton. 


tracted at all. The greateſt part of the rays then en- 
ter the drop, and thoſe paſſing on to the ſecond ſur- 
face, will moſt of them be tranſmitted through the 
drop; but neither do thoſe rays which are thus tranſ- 
mitted fall under our preſent conſideration, ſince they 
are not reflected. For the rays, which are deſcribed 
in the propoſition, are ſuch as are twice refracted and 
once reflected. However, at the ſecond ſurface, or 
hinder part of the drop, at pg, ſome few rays will be 
reflected, whilſt the reſt are tranſmitted : thoſe rays 
proceed in ſome ſuch lines as ar, 19; and coming 
out of the drop in the lines 7 v, t, may fall upon the 
eye of a ſpectator, who is placed anywhere in thoſe 
lines, with his face towards the drop, and conſequent- 
ly with his back towards the ſan, which is ſuppoſed 
to ſhine upon the drop in the lines sf; d, a, &c. 
Theſe rays are twice refracted and once reflected; 
they are refracted when they paſs out of the air into 
the drop; they are reflected from the ſecond ſurface, 
and are reſracted again when they paſs out of the drop 
into the air. 


When rays of light reflea:d from a drep of rain come 
to the eye, thoſe are called rffeftual which are able to ex- 
cite a ſenſation. 

When rays of light come out of a drop of rain, they av.!! 
not be effettual, unleſs they are parallel and con!i- 


Suu. 


Turk are but few rays that can come to the eye at 
all: for ſince the greateſt part of thoſe rays which enter 
the drop XY (fig. 9.) between X and a, paſs out ot 
the drop through the hinder ſurface g; only few are 
reflected from thence, and come out through the nearer 
ſurface between @ and y. Now, ſuch rays as emerge, 
or come out of the drop, between à and Y, will be in- 
effectual, unleſs they are parallel to one another, as r v 
and t are; becauſe ſuch rays as come out diverging 
from one another will be ſo far aſunder when they 
eme to the eye, that all of them cannot enter the pu- 


pil; and the very few that can enter it will not be 
SC ſufliciznt 
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Of the ſufficient to excite any ſenſation, 
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But even rays, 


Paiabow. which are parallel, as r v, 9% will not be effectual, 
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unleſs there are ſeveral of them contiguous or very 
near to one another. The two rays r and gf alone 
will not be perceived, though both of them enter the 
eye; for ſo very few rays are not ſufficient to excite a 
ſenſation. 


When rays of light come out of a drop of rain after one 
reflect un, thoſe will be effetual which are reflctted 
from the ſame point, and which entered the drop near to 


one another. 


Any rays, as h and c d, (fig. 10.) when they have 
paſſed out of the air into a drop of water, will be re- 
fracted towards the perpendiculars b/, dl; and as the 
ray 23 falls farther from the axis a v than the ray c d, 
5 b will be more refracted than cd; ſo that theſe rays, 
though parallel to one another at their incidence, may 
deſcribe the lines be and de aſter refraction, and be 
both of them reflected from one and the ſame point e. 
Now all rays which are thus reflected from one and 
the ſame point, when they have deſcribed the lines ef, 
e g, and after reflection emerge at / and g, will be ſo 
refracted, when they paſs out of the drop into the air, 
as to deſcribe the lines /h, g i, parallel to one another. 
If theſe rays were to return from e in the lines eb, e d, 
and were to emerge at b and d, they would be refrac- 
ted into the lines of their incidence bs, dc. But if 
theſe rays, inſtead of being returned in the lines e, 
ed, are refle&ted from the ſame point e in the lines eg, 
ef; the lines of reflection eg and ef will be inclined 
both to one another, and to the ſurface of the drop ; 
juſt as much as the lines eb and ed are, Firſt eb and 
eg make juſt the ſame angle with the ſurface of the 
drop: ſor the angle bex, which eb makes with the 
ſurface of the drop, is the complement of incidence, 
and the angle g ev, which eg makes with the ſurface, 
is the complement of reflection; and theſe two 
are equal to one another. In the ſame manner we 
might prove, that ed and ef make equal angles 
with the ſurface of the drop. Secondly, The angle 
bed is equal to the angle feg; or the reflected 
rays eg, ef, and the incident rays be, de, are equal- 
ly inelmed to each other. For the angle of incidence 
bel is equal to the angle of reflection gel, and the 
angle of incidence del is equal to the angle of reflec- 
tion fel; conſequently the difference between the 
angles of incidence is equal to the difference between 
the angles of reflection, or bel—del=gel—fel, or 
bed=gef. Since therefore either the lines eg, ef, or 
the lines eb, ed, are equally inclined both to one an- 
other and to the ſurface of the drop ; the rays will be 
refradted in the ſame manner, whether they were to 
return in the lines , ed, or are reflected in the lines 
eg, ef. Bu. if they were to return in the lines eb, 
d, the retraction, when they emerge at 6 and d, would 
make them parallel. "Therefore, if they are reflected 
from one and the ſame point e in the lines eg, ef, the 
refraction, when they emerge at g and /, will likewiſe 
make them parallel. 

But though ſuch rays as are reflected from the ſame 
point in the linder part of a drop of rain, are parallel 
to one another when they emerge, and ſo have one 
condition that is requiſite towards making them effec - 
tual, yet there is another condition neceſſary ; for rays, 
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that are effectual, muſt be contiguous as well as paral- 
lel. And though rays, which enter the drop in differ- 
ent places, may be parallel when they emerge, thoſe 
only will be eontiguous which enter it nearly at the 
ſame place. i 74.2 | 
Let XY (fig. 9.) be a drop of rain, ag the axis or 
diameter of the drop, and 3 a a ray of light that comes 
from the ſun and enters the drop at the point a. This 
ray 1 a, becauſe it is perpendicular to both the ſurfa- 
ces, will paſs ſtraight through the drop in the line 
a g without being refracted; but any collateral rays, 
luch as thoſe that fall about 56, as they paſs through 
the drop, will be made to converge to their axis, and 
paſſing out at n will meet the axis at : rays which 
fall farther from the axis than 7 þ, ſuch as thoſe which 
fall about 7c, will likewiſe be made to converge; but 
then their focus will be nearer to the drop than 4. 
Suppoſe therefore i to be the focus to which the rays 
that fall about c will converge, any ray c, when it 
has defcribed the line eo within the drop, and is tend- 
ing to the focus i, will paſs out of the drop at the 
point . The rays that fall upon the drop about 7d, 
more remote {till from the axis, will converge to a fo- 
cus ſtill nearer than i, as tuppoſe at 4. Theſe rays 
therefore go out of the drop at p. The rays, that fall 
ſtill more remote from the axis, as 7 e, will converge 
to a focus nearer than &, as ſuppoſe at /; and the ray 
e, When it has deſcribed the line e o within the drop, 
and is _— to 4, will paſs out at the point o. The 
rays that fall flill more remote from the axis will 
converge to a focus ſtill nearer. ' Thus the ray / will 
after refraction converge to a focus at n, which is 
nearer than /; and having deſcribed the line n with- 
in the drop, it will paſs out to the point x. Now here 
we may obſerve, that as any rays h or 7c, fall farther 
above the axis s a, the points u, or o, where they paſs 
out behind the drop, will be farther above g ; or that, 
as the incident ray riſes from the axis 7 a, the are g 0 
increaſes, till we come to ſome ray s 4, which paſſes out 
of the drop at ; and this is the higheſt point where 
any ray that falls upon the quadrant or quarter ax can 
paſs out: for any rays ge, or sf, that fall higher than 
d, will not paſs out in any point above , but at the 
points o or n, which are below it. Conſequently, tho? 
the arc g nop increaſes, whillt the diſtince of the in- 
cident ray from the axis s @ increaſes, till we come to 
the ray sd; yet afterwards, the higher the ray falls 
above the axis s a, this arc pong will decreaſe. 

We have hitherto ſpoken of the points on the hin- 
der part of the drop, where the rays paſs out of it; 
but this was for the ſake of determining the points 
from whence thoſe rays are reflected, which do not 
paſs out behind the drop. For, in explaining the rain- 
bow, we have no farther reaſon to conſider thoſe rays 
which go through the drop; ſince they can never come 
to the eye of a ſpectator placed anywhere in the lines 
rv or qt with his face towards the drop. Now, as 
there are many rays which paſs out of the drop be- 
tween g and p, ſo ſome few rays will be reflected from 
thence ; and conſequently the ſeveral points between g 
and p, which are the points where ſome of the rays. 
paſs out of the drop, are likewiſe the points of reflec- 
tion for the reſt which do not paſs out. Iheretore, in 
reſpect of thoſe rays which are refleted, we may call 
g the arc of reflection ; and may ſay, that this * 
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of reflection inereaſes, as the diſtance of the incident 
Rainbow. ray from the axis / @ increaſes, till we come to the ray 


sd ; the arc of reflection . for the ray 5b, it is go 
e 


for the ray c and gp for the ray 5d. But after this, 
as the diſtance of the incident ray from the axis s @ in- 
creaſes, the arc ot reflection decreaſes; for og leſs than 
pg is the arc of reflection for the ray ge, and ng is the 
arc of reflection for the ray sf. 

From hence it is obvious, that ſome one ray, which 
falls above ad, may be reflected from the ſame point 
with ſome other ray which falls below : d. Thus, for 
inſtance, the ray s 6 will be reflected from the point , 
and the ray sf will be reflected from the ſame point: 
and conſequently, when the reflected rays Ar, ng, are 
refracted as they paſs out of the drop at r and g, they 
will be parallel, by what has been ſhown in the for- 
mer part of this propoſition. But ſince the interme- 
diate rays, which enter the drop between sf and 70, 
are not reflected from the ſame point n, theſe two rays 
alone will be the parallel to one another when they 
come out of the drop, and the intermediate rays will 
not be parallel to them. And conſequently theſe rays 
rv, qt, though they are parallel after they emerge at 
r and g, will not be contiguous, and for that reaſon 


will not be effectual; the ray 7d is reflected from p, 
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which has been ſhown to be the limit of the arc of re- 
flection; ſuch rays as fall juſt above 54, and juſt be- 
low 5d, will be reflected from nearly the ſame point 
p, as appears from what has been already ſhown. Theſe 
rays therefore will be parallel, becauſe they are reflec- 
ted from the ſame point p; and they will likewiſe be 
contiguous, . becauſe they all of them enter the drop 
at one and the ſame place very near to d. Conſe- 
quently, ſuch rays as enter the drop at d, and are re- 
flected from p the limit of the arc of reflection, will 
be effectual; ſince, when they emerge at the tore part 
of the drop between a and y, they will be both parallel 
and contiguous. 

If we can make out hereafter that the rainbow is 
produced by the rays of the ſun which are thus reflec- 
ted from drops of rain as they fall whilſt the ſun thines 
upon them, this propoſition may ſerve to ſhow us, that 
this appearance is not produced by any rays that tall 
upon any part, and are reffected from any part of thoſe 
drops : fince this appearance cannot be produced by 
any rays but thoſe which are eff-Qual; and effectual 
rays muſt always enter each drop at one certain place in 
the fore-part of it, and muſt likewiſe be reflected from 
one certain place in the hinder ſurface. 


When rays that are effettual emerge from a drop of rain 
after one reflection and two refrations, thoſe which are 
moſt refrangible will, at their emer/ion, make a leſs angle 
with the incident rays than thoſe do which are leaſt refran- 
gible ; and by this means the rays of different colours will 
be ſeharated from one another. 


Ler fh and gi (fig. 10.) be effectual violet rays 
emerging from the drop at /g; and fn, gp, effectual 
red rays emerging from the ſame drop at the ſame 
place. Now, though all the violet rays are parallel 
to one another, becauſe they are ſuppoſed effectual, 
and though all the red rays are likewiſe parallel to 
one another for the ſame reaſon; yet the violet rays 
will not be parallel to the red rays. Theſe rays, as 
they have different colours, and different degrees of re- 


1 


ſrangibility, will diverge from one another; any vio- 
let ray gi, which emerges at g, will diverge from 
any red ray g, which emerges at the ſame place. 
Now, both the violet ray g i, and the red ray gp, as 
they paſs out of the drop of water into the air, will be 
refracted from the perpendicnlar 10. But the violet 
ray is more refrangible than the red one; and for that 
reaſon gi, or the refracted violet ray, will make a 
greater angle with the perpendicular than gp the re- 
racted red ray; or the angle ig will be greater than 
the angle g. Suppoſe the incident ray 5b to be 
continued in the direction s &, and the violet ray ig 
to be continued backward in the di:etion 74, till it 
meets the incident ray at 4. Suppoſe likewiſe the 
red ray pg to be continued backwards in the ſame 
manner, till it meets the incident ray at w. The angle 
its is that which the violet ray, or molt refrangible 
ray at its emerſion, makes with the incident ray; and 
the angle p ws is that which the red ray, or leaſt re- 


frangible ray at its emerſion, makes with the incident 


ray. The angle i 4s is leſs than the angle pws. For, 
in the triangle, g wk, gw, or p wo, is the external 
angle at the baſe, and g4wv Zeri is one of the in- 
ternal oppoſite angles; and either internal oppolite 
angle is leſs than the external angle at the baſe. (Euc. 
b. I. prop. 16.) What has been ſhown to be true of 
the rays gi and g ? might be ſhown iu the ſame man- 
ner of the rays fh and /n, or of any other rays that 
emerge reſpectively parallel to gi and gp. But all 
the effectual violet rays are parallel to gi, and all the 
effectual red rays are parallel to gp. Therefore the 
effectual violet rays at their emerſion make a leſs 
angle with the incident ones than the effectual red ones. 
And for the ſame reaſon, in all the other ſorts of rays, 
thoſe which are moſt refrangible, at their emerſion from 
a drop of rain after one reflection, will make a leſs 
angle with the incident rays, than thoſe do which are 
leſs refrangible. 

Or otherwiſe : When the rays g i and gy emerge at 
the ſame point g, as they both come out of water into 
air, and conſequently are refracted from the perpen- 
dicular, inſtead of going ſtraight forwards in the line 
eg continued, they will both be turned round upon the 
point g from the perpendicular go. Now it is eaſy to 
conceive, that either of theſe lines might be turned in 
this manner upon the point g as upon a centre, till 
they became parallel to h the incident ray. But it 
either of theſe lines or rays were refracted ſo much 
from go as to become parallel to 75. the ray ſo much 
refracted, would, aſter emei ſion, make no angle with 
s &, becauſe it would be parallel to it. And conſe- 
quently that ray which is moſt turned round upon the 
point g, or that ray which is moſt reſrangible, will aſ- 


ter emerſion be neareſt parallel to the incident ray, or 


will make the leaſt angle with it. The ſame may be 
proved of all other rays emerging parallel to gi and 
g þ reſpeQively or of all effectual rays; thoſe which 
are moſt refrangible will after emerſion make a leſs 
angle with the incident rays, than thoſe do which are 
lealt refrangible. 

But ſince the effectual rays of different colours mak e 
different angles with A at their emerſion, they will be 
ſeparated from one another: ſo that if the eye was 
placed in the beam /g h i, it would receive only rays of 
one colour from the ; gv; and if it was placed 
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in tlie beam fg n p, it would receive only rays of ſome 
other colour. 

The angle f wp, which the leaſt refrangible or red 
rays make with the incident ones when they emerge 
ſo as to be effectual, is found by calculation to be 4 
degrees 2 minutes. And the angle s Ai, which the 
molt refrangible rays make with the incident ones 
when they emerge ſo as to be effectual, is found to be 
40 degrees 17 minutes. The rays which have the in- 
termediate degrees of refrangibility, make with the in- 
cident ones intermediate angles between 42 degrees 2 
minutes, .and 4o degrees 17 minutes. 


If a line is ſuppoſed to be drawn from the centre of the ſun 

1 2 7 the ſpedlator, the angle which any ef- 
fetual rays, afier two reſractions and one reflection, makes 
ewith the incident ray, will le equal to the angle which it 
makes with that line. 


Lier the eye of the ſpectator be at i, (fig. 10.) and 
let g t be the line ſuppoſed to be drawn ffom the centre 
of the ſun through the eye of the ſpectator; the angle 
git, which any effectual ray makes with this line, will 
be equal to the angle i& s, which the ſame ray makes 
with the incident ray 2 or 24. It 5 is a ray coming 
from the centre of the ſun, then ſince 1 is ſuppoſed 
to be drawn from the ſame point, theſe two lines, up- 
on account of the remoteneſs of the point from whence 
they are drawn, may be looked upon as parallel to 
one another. But the right line 4 i eroſſing theſe 
two parallel lines will make the alternate angles equal. 
(Euc. b. I. prop. 29.) Therefore & it or git is equal 
to Ii. 


IWhen the ſun ſhines upon the drops of rain as they are fal- 

ling, th: rays that come from thoſe drops to the eye of a 

ſpeRator, aſter one reflection and two refrafions, produce 
toe primary rainbow. 


Ir the ſun ſhines upon the rain as it falls, there are 
commonly ſeen two bows, as AFB, CHD, (fig. 11.) ; 
or if the cloud and rain does not reach over that whole 
ſide of the ſky where the bows appear, then only a 
part of one or of both bows is ſeen in that place 
where the rain falls. Of theſe two bows, the innermoſt 
AFB is the more vivid of the two, and this is called 
the primary bow. The outer part TF of the pri- 
mary bow 1s red, the inner part VEX is violet ; the 
intermediate parts, reckoning from the red to the vio- 
let, are orange, yellow, green, blue, and indigo. Sup- 
poſe the ſpectator's eye to be at O, and let LOP be 
an imaginary line drawn from the centre of the ſun 
through the eye of the ſpectator: if a beam of light 8 
coming from the fun falls upon any drop F; and the 
rays that emerge at F in the line FO, ſo az to be ef. 
ſectual, make an angle FOP of 42® 2“ with the line 
LP; then theſe effectual rays make an angle of 429 2/ 
with the incident rays, by the preceding propoſition, 
and conſequently theſe rays will be red, ſo that the 
drop F will appear red. All the other rays, which 
emerge at F, and would be effettual if they fell upon 
the eye are, refracted more than the red ones, and 
conſequently will paſs above the eye. If a beam of 
lizht 8 falls upon the drop E; and the rays that 
emerge at E in the line EO, ſo as to be effectual, 
make an angle EOP of 40 17' with the line LP; 
thea theſe effectual rays make likew;ſe an angle of 
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400 17 with the incident rays, and the drop E will Ofthe 
appear of a violet colour. All the other rays, which Rainbow, 


emerge at E, and would be effectual if they came to 
the eye, are refracted leſs than the violet ones, and 
therefore paſs below the eye. The intermediate drops 
between F and E will for the ſame reaſons be of the 


intermediate colours. 


Thus we have ſhown why a ſet of drops from F to E, 


as they are falling, ſhould appear of the primary co- 
lours, red, orange, yellow, green, blue, indigo, and 
violet. It is not neceſſary that the ſeveral drops, which 
produce theſe colours, ſhould all of them fall at exactly 
the ſame diſtance from the eye. 'The angle FOP, for 
inſtance, is the ſame whether the diſtance of the drop 
from the eye is OF, or whether it is in any other part 
of the line OF ſomething nearer to the eye. And 
whilſt the angle FOP is he ſame, the angle made by 
the emerging and incident rays, and confequently the 
colour of the drop, will be the ſame. This is equally 
true of any other drop. So that although in the 
figure the drops F and E are repreſented as falling 
perpendicularly one under the other, yet this is not 
neceſſary in order to produce the bow. 

But the coloured line FE, which we have already 
accounted for, is only the breadth of the bow. Ir ſtill 
remains to be ſhown, why not only the drop F ſhould 
appear red, but why all the other drops quite from A 
to B in the arc ATFYB' ſhould appear of the ſame 
colour. Now it is evident, that wherever a drop of 
rain is placed, if the angle which the effectual rays 
make with the line LP is equal to the angle FOP, 
that is, if the angle which the effectual rays make 
with the incident rays is 42* 2', any of thoſe drops 
will be red, for the ſame reaſon that the drop F is of 
this colour. 

If FOP was to turn round upon the line OP, ſo that 
one end of this line ſhould always be at the eye, and 
the other be at P oppoſite to the ſun; ſuch a motion 
of this figure would be like that of a pair of compaſles 
turning round upon one of the legs OP with the open- 
ing FOP. In this revolution the drop F would de- 
ſcribe a circle, P would be the centre, and A'TFYB 
would be an arc in this circle. Now fince, in this mo- 
tion of the line and drop OF, the angle made by FO 
with OP, that is, the angle FOP, continues the ſame z 
if the ſun was to ſhine upon this drop as it revolves, 
the effectual rays would make the ſame angle with the 
incident rays, in whatever part of the are ATFYB the 
drop was to be. Therefore, whether the drop is at 
A, or at T, or at V, or at B, or wherever elſe it is in 
this whole arc, it would appear red, as it does at F. 
The drops of rain, as they fall, are not indeed turned 
round in this manner: but then, as innumerable of 
thein are falling at once in right lines from the cloud, 
whilſt one drop is at F, there will be others at V, at 
'T, at B, at A, and in every other part of the arc 
ATFYB: and all theſe drops will be red for the ſame 
reaſon that the drop F would have been red, if it had 
been in the ſame place. Therefore, when the fun ſhines 
upon the rain as it falls, there will be a red arc AT FTB 
oppoſite to the ſun, In the ſame manner, becauſe the 
drop E is violet, we might prove that any other drop, 
which, whillt it is falling, is in any part of the arc 
AVERXB, will be violet; and conſequently, at the ſame 
time that the red arc ATFYB appears, there will * 
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of the wiſe be a violet arc AVEXB below or within it. FE 
Rainbow. js the diſtance between theſe two coloured arcs; and 
——— from what has been ſaid, it follows, that the interme- 
diate ſpace between theſe two arcs will be filled up 
with arcs of the intermediate colours, orange, yellow, 
blue, green, and indigo. All theſe coloured arcs to- 

gether make up the primary rainbow. 


The primary rainbow is never a greater arc than a ſemi- 
[4 i re le ” 


e 
COCLX. Since the line LO is drawn from the ſun through 
207 the eye of the ſpectator, and ſince P (fig. 9.) is the 
Why the centre of the rainbow: it follows, that the centre of 
are of bs the rainbow is always oppoſite to the ſun. The angle 
— is FOP is an angle of 42 2, as was obſerved, or F the 
never higheſt part of the bow is 42 2, from P the centre of 


greater it. If the ſun is more than 42 2' high, P the centre 

thanaſemi- of the rainbow, which is oppoſite to the ſun, will 

* be more than 42“ 2 below the horizon; and con- 
ſequently F che top of the bow, which is only 422 2 
from P, will be below the horizon; that is, when 
the ſun is more than 429 2' high, no primary rain- 
bow will be ſeen. If the ſun is ſomething leis than 
429 2 high, then P will be ſomething leſs than 429 2 
below the horizon; and conſequently F, which is only 
422 2 from P, will be juſt above the horizon; that 
is, a ſmall part of the bow at this height of the ſun 
will appear cloſe to the ground oppoſite to the ſun. If 
the ſun is 209 high, then P will be 20 below the ho- 
rizon; and F the top of the bow, being 429 2' from 
P, will be 22? 2' above the horizon; therefore, at 
this height of the ſun, the bow will be an arc of a 
circle whcſe centre is below the horizon; and conſe- 
quently that are of the circle which is above the hori- 
zon, or the bow, will be leſs than a ſemicircle. If the 
ſun is in the horizon, then P, the centre of the bow, 
will be in the oppoſite part of the horizon; F, the top 
of the bow, will be 42 2' above the horizon; and the 
bow itſelf, becauſe the horizon paſſes through the 
centre of it, will be a ſemicircle. More than a ſemi- 
circle can never appear; becauſe if the bow was more 
than a ſemicircle, P the centre of it muſt be above the 
horizon; but P is always oppoſite to the ſun, there- 
fore P cannot be above the horizon, unleſs the ſun is 
below it; and when the ſun is ſet or is below the ho- 
rizon, it cannot ſhine upon the drops of rain as they 
fall; and conſequently, when the ſun is below the ho- 
rizon, no bow at all can be ſeen. 


When the rays of the ſun fall upon a drop of rain, ſome 

of them, afier two reflections and two refrattions, may 

| come to the rye of a ſpectator, who has his back towards 
the ſun and his face towards the drop. 


Ir HGW (fig. 12.) is a drop of rain, and parallel 
rays coming from the ſun, as z v, y wv, fall upon the 
lower part of it, they will be refracted towards the 
perpendiculars v/, wH, as they enter into it, and will 
deſcribe ſome ſuch lines as v, wr. At h and i great 
part of theſe rays will paſs out of the drop; but ſome 
of them will be reflected from thence in the lines 2%, 
i g. _y and g again, great part of the rays that 
were reflected thither will paſs out of the drop. But 
theſe rays will not come to the eye of a ſpectator at 
0. However, here again all the rays will not paſs 
out; but ſome few will be reflected from and g, in 
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ſome ſuch lines as /d, gb; and theſe, when they Of the 
emerge out of the drop of water into the air at þ and Rainbow. 
will be refracted from the perpendiculars, and, de- — 
ſcribing the lines t, lo, may come to the eye of the 
ſpectator who has his back towards the ſun and his 
tace towards the drop. 


Thoſe rays, which are parallel ia one another aft:r they have 
been once refratted and once refleted in a drop of rain, 
will be effetlual when they emerge aſicr two reſradt.ons 
end two reflect ons. 


No rays can be eſfeQual, unleſs they are contigu- 
ous and parallel. From what was ſaid, it appears, tnat 
when rays come out of a drop of rain contiguous to 
one another, either aſter one or after two reflections, 
they mult enter the drop nearly at one and the ſame 
place. And if ſuch rays as are contiguous are paral- 
lel after the firſt reflection, they will emerge parallel, 
and therefore will be effectual. Let z v and yw be 
contiguous rays which come from the tun, and are pa- 
rallel to one another when they fall upon the lower 
part of the drop, ſuppoſe theſe rays to be refracted 
at v and wv, and to be reflected at / and /; if they 
are parallel to one another, as hf, gi, after this firſt 
reflection, then, after they are reflected a ſecond time 
from F and g, and refracted a ſecond time as they 
emerge at d and 6b, they will go out of the drop paral- 
lel to one another in the lines df and bo, and will there- 
fore be effectual. 

The rays av, yw, are refracted towards the perpen- 
diculars vi, aul, when they enter the drop, and will be 
made to converge. As theſe rays are very oblique, 
their focus will not be far from the ſurface vv, If this 
focus is at A, the rays, after they have paſſæd the focus, 
will diverge from thence in the directions 4h, & i; and 
if Ki 1s the principal focal diſtance of the concave 
reflecting ſurface hi, the reflected rays bf, ig, will be 
parallel. Theſe rays ef; ig, are reflected again from 
the concave ſurface fg, and will meet in a - ew at e, 
fo that ge will be the principal fncal diſtance of this 
reflecting ſurſace fg. And becauſe hi, and / are parts 
of the ſame ſphere, the principal focal diſtances ge and 
& will be equal to one another. When the rays have 
paſſed the focus e, they will diverge from thence in the 
lines ed, eb: and we are to ſhow, that when they emerge 
at d and h, and are refracted there, they will become 
parallel. | 

Now if the rays vl, aul, when they have met at 4, 
were to be turned back again in the directions I, & 20, 
and were to emerge at v and v, they would be refract- 
ed into the lines of their incidence, vz, wy, and there- 
fore would be parallel. But ſince ge is equal to ik, as 
has already been ſhown, the rays ed, eb, that diverge 
from e, fall in the ſame manner upon the drop at d and 
b, as the rays &v, kw, would fall upon it at v and ww; 
and ed, eb, are juſt as much inclined to the reiracting 
{urface db, as bv, lab, would be to the ſurface © av. 
From hence it follows, that the rays ed, eb, emerging 
at 4 and b, will be refracted in the ſame manner, and 


will have the ſame direction in reſpect to one another, 


as I, tov, would have. But v and lo would be pa- 
rallel after refraction. Therefore ed and eb will emerge 
in lines dp, bo, ſo as to be parallel to one another, 
and conſequently ſo as to be effectual. 


When 
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NT When rays that are eſſedual emerge from a drop of rain af- 
— ter two reflettiens and two reſractions, thoſe which are 

moſt refrangib'e will at their emerſion make a great. 
er angle with the incident rays than thoſe do which 
are leaſt refrargible; and by this means the rays 
of different colours will he ſeparated from one an- 
other. 

Plate Ir rays of different colours, which are differently re- 


CCCLX. frangible, emerge at any point & (fig. 12), theſe rays 
will not be all of them equally retracted from the per- 
pendicular. Thus, if $0 is a red ray, which is of all 
others the leaſt refrangible, and bm is a violet ray, 
which is of all others the molt refrangible ; when theſe 
two rays emerge at h, the violet ray will be refracted 
more from the perpendicular bx than the red ray, and 
the refracted angle xbm will be greater than the refract- 
ed angle xs, From hence it follows, that theſe two 
rays, after emerſion, will diverge from one another. 
In like manner, the rays that emerge at d will diverge 
from one another; a red ray will emerge in the line 
dp, à violet ray in the line dt. So that — all the 
eſfectual red rays of the beam bdmt are parallel to one 
another, and all the effectual red rays of the beam bdop 
are likewiſe parallel co one another, yet the violet rays 
will not be parallel to the red ones, but the violet 
beam will diverge from the red beam. Thus the 
rays of different colours will be ſeparated from one 
another. | 

This will appear farther, if we conſider what the 
propoſition affirms, That any violet or moſt refran- 
gibl ray will make a greater angle with the incident 
rays, than any red or leaſt refrangible ray makes with 
the ſame incident rays. Thus it y is an incident ray, 
bm a violet ray emerging from the point b, and bo a 
red ray 1 from the ſame point; the angle 
which the violet ray makes with the incident one is 
yrm, aud that which the red ray makes with it is 570. 
Now yrm is a greater angle than 52. For in the tri- 
angle brs the internal angle brs is leſs than bsy the 
external angle at the baſe. ( Eucl. B. I. prop. 16.) But 
yrm is the complement of brs or of bry to two right 
ones, and yso is the complement of iy to two right 
ones. Therefore, ſince bry is leſs than by, the com- 
plement of bry to two right angles will be 2 than 
the complement of bsy to two right angles; or yrm 
will be grater than e. 

Or otherwiſe : Both the rays bo and bm, when they 
are refracted in paſſing out of the drop at 6, are turned 
round upon the point & from the perpendicular & x. 
Now either of theſe lines be or bm might be turned 


round in this manner, till it made a right angle with 


yw, Conſequently, that ray which is moſt turned round 
upon b, or which is moſt retracted, will make an angle 
with yew that will be nearer to a right one than that 
ray makes with it which is leaſt turned round upon 5, 
or which is leaſt reſracted. Therefore that ray which 
is moſt reſracted will make a greater angle with the 
incident ray than that which is refracted. | 
But ſince the emerging rays, as they are differently 
refrangible, make different angles with the ſame inci- 
dent ray y , the reſraction which they ſuffer at emer- 
ſion will teparate them from one another. 
The angle yrm, wbich the moſt reſrangible or vio- 
let rays make with the incident ones, is found by cal- 


G, and coming to the ſpectator's eye at O, will emerge 
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culation to be 547 and the angle 5, which the of te 
leaſt refrangible or red rays make with the incident ones, Raiuboy, 
is tound to 
intermediate colours, indigo, blue, green, yellow, and 
orange, make with the incident rays, are intermediate 
angles between 54 and 50? 57/ | 


If a line is ſuppoſed io be drawn from the centre of the ſun 
through the eye of the ſpectator; the angle which, after two 
refrattions and two reflectiont, any effefual ray makes 
with the incident ray, will be equal to the angle which it 
makes that line. Ie | 


Ir yw (fig. 12.) is an incident ray, bo an effectual 
ray, and qr a line drawn from the centre ot the ſun 
through o the eye of the ſpectator; the angle ys o, 
which the effectual ray makes with the wary ray, 
is equal to n the angle which the ſame effectual ray 
makes with the line gn. For yw and gn, conſidered 
as drawn irom the centre of the ſun, are parallel; bo 
croſſes them, and conſequently makes the alternate 
angles 57, gon, equal to one another. Zucl. B. I 
Prop. 29. | 


When the ſun ſbimes upon the drops of rain as they are fall. 
ing, the rays that come from theſe drops to the eye of a ſpec- 
tator, after two refletions and two refrattions, produce the 

ſecondary rainbow. | 


Tus ſecondary rainbow is the outermoſt CHD, gb. 
fig. 11. When the ſun ſhines upon a drop of rain H; dary rain- 
and the rays HO, which emerge at H ſo as to be ef. bow pro- 
fectual, make an angle HOP of 549 7' with LOP a ced by tw 
line drawn from the tun through the eye of the ſpec. ele lion 
tator; the ſame effectual rays will make likewiſe an wg 
angle of 54 with the incident rays 8, and the rays 
which emerge at this angle are violet ones, by what 
was oblerved above. Therefore, if the ſpectator's eye 
is at O, none but violet rays will enter it : for as all 
the other rays make a leſs angle with OP, they will 
fall above the ſpectator's eye. In like manner, if the 
effectual rays that emerge from the drop G make an 
angle of 50? 57' with the line OP, they will likewiſe 
make the ſame angle with the incident rays 8; and 
conſequently from the drop G to the ſpectator's eye 
at O, no rays will come but red ones; for all the other 
rays, making a greater angle with the line OP, will 
fall below the eye at O. For the ſame reaſon, the rays 
emerging from the immediate drops between H and 


at intermediate angles, and therefore will have the in- 
termediate colours. 'Thus, if there are ſeven drops from 
H to G incluſively, their colours will be violet, indigo, 
blue, green, yellow, orange, and red. This coloured 
line is the breadth of the ſecondary rainbow. 

Now, if HOP was to turn round upon the line OP, 
like a pair of compaſles upon one ot the legs OP with 
the opening HOP, it is plain from the ſuppoſition, 
that, in ſuch a revolution of the drop H, the angle 
HOP would be the ſame, and conſequently the emer- 
ging rays wouid make the ſame, angle with the inci- 
dent ones. But in ſuch a revolution the drop would 
deſcribe a circle of which P would be the centre, and 
CNHRD an arc. Conſequently, ſince, when the drop 
is at N, or at R, or anywhere elſe in that arc, the 
emerging rays make the ſame angle with the incident 
ones as when the drop is at H, the colour of the my 
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50? 5) the angles, which the rays of the EY 


e 


4 


. part II. 


1 


of the will be the ſame to an eye placed at O, whether the 
* Rainbow. drop is at N, or at H, or at R, or anywhere elſe in 
* chat arc. Now, though the drop does not thus turn 
= round as it falls, and does not paſs through the ſeveral 
rts of this arc, yet, ſince there are drops of rain fall- 
ing everywhere at the ſame time, when one drop 1s at 
, there will be another at R, another at N, and others 
in all parts of the are; and theſe drops will all of them 
be ene, for the ſame reaſon that the drop 
H would have been of this colour if it had been in any 
of thoſe places. In like manner, as the drop G is red 
when it is at G, it would likewiſe be red in any part 
of the are CWGQD; and ſo will any other drop, 
when, as it is falling, it comes to any part of that arc. 
Thus as the ſun ſhines upon the rain, whilſt it falls, 
there will be two arcs produced, a violet coloured one 
CNHRD, and a red one CWGQD ; and for the ſame 
reaſons the intermediate ſpace between theſe two ares 
will be filled up with arcs of the intermediate colours, 
All theſe arcs together make up the ſecondary rain- 
bow. 


The colours of the ſecondary rainbow are fainter than thoſe 
of the primary rainbow ; and are ranged in the contrary 
order. | 


2 | 
Why the Tus primary rainbow is produced by ſuch rays as 
colours of have been only once reflected; the ſecondary rainbow 
the ſecon- ig produced by ſuch rays as have been twice reflected. 
1 But at every reflection ſome rays paſs out of the drop 
kinterthan Of rain without being refleted ; ſo that the oftener the 
thoſe of the rays are reflected, the fewer of them are left. 
pimary, fore the colours of the ſecondary bow are produced by 
ad ranged fewer rays, and conſequently will be fainter, than the 
. colours of the primary bow. | 
In the primary bow, reckoning from the outſide of 
it, the colours are ranged in this order ; red, orange, 
yellow, green, blue, indigo, violet. In the ſecondary 
bow, reckoning from the outſide, the colours are vio- 
let, indigo, blue, green, yellow, orange, red. So that 
the red, which is the outermoſt or higheſt colour in the 
primary bow, is the innermoſt or loweſt colour in the 
ſecondary one. 
Now the violet rays, when they emerge ſo as to be 
effeual aſter one reflection, make a leſs angle with 
the incident rays than the red ones; conſequently the 
violet rays make a leſs angle with the lines OP (fig. 11.) 
than the red ones. But, in the primary rainbow, the 
rays are only once reflected, and the angle which the 
eflectual rays make with OP is the diſtance of the co- 
loured drop from P the centre of the bow. Therefore 
the violet drops, or violet arc, in the primary bow, will 
be nearer to the centre of the bow than the red drops 
or red arc; that is, the innermolt colour in the pri- 
mary bow will be violet, and the outermoſt colour will 
be red. And, for the ſame reaſon, through the 
whole primary bow, every colour will be nearer to 
the centre P, as the rays of that colour are more re- 
frangible. | | 
But the violet rays, when they emerge ſo as to be 
effectual after two reflections, make a greater angle 
with the incident rays than the red ones; conſequently 
the violet rays will make a greater angle with the line 
OP, than the red ones. But in the ſecondary rain- 
| bow the rays are twice reflected, and the angle which 


effectual rays make with OP is the diſtance of the co- 
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loured drop from P the centre of the bow. Therefore The appa- 
the violet drops or violet arc in the ſecondary bow will rent place, 
be farther from the centre of the bow than the red Ke. of 
drops or red arc ; that is, the outermoſt colour in the . | 
ſecondary bow will be violet, and the innermoſt co- 

lour will be red. And, for the ſame reaſon, through 

the whole ſecondary bow, every colt ur will be further 

from the centre P, as the rays of that colour are more 
refrangible. 


5 2. Of Coronas, Parbelia, &c. 


Unpes the articles Coroxa and Paruttion a 
pretty full account is given of the different hypo- 
theſes concerning theſe phenomena, and likewiſe of 
the method by which theſe hypotheſes are ſupported, 
from the known laws of reſraction and reflection; to 
which therefore, in order to avoid repetition, we mult 


refer. 


s 3. Of the apparent Place, Diſtance, Magnitude, and 


Motion of Objedts. 


Puirosoruzks in general had taken for granted, 
that the place to which the eye refers any viſible ob- 
ject ſeen by reflection or refraction, is that in which 
the viſual ray meets a perpendicular from the object 
upon the reflecting or refracting plane. But this me- 
thod of judging of the place of objects was called in 
queſtion by Dr Barrow, who contended that the ar- Dr ark 
guments brought in favour of the opinion were not ,,', 
concluſive. Theſe arguments are, that the images of theory re- 
objects appear ſtraight in a plane mirror, but curved in ſpecting 
a convex or concave one: that a ſtraight thread, when the appa - 
partly immerſed perpendicularly in water, does not 63 away 
appear crooked as when it is obliquely plunged 1 
the fluid; but that which is within the water ſeems to 
be a continuation of that which is without. With re- 
ſpe& to the reflected image, however, of a perpen- 
dicular right line from a convex or concave mirror, 
he ſays, that it is not eaſy for the eye to diſtinguiſh 
the curve that it really makes ; and that, if the ap- 
pearance of a perpendiculzr thread, part of which is 


plunged in water, be cloſely attended to, it will not 


favour the common hypotheſis. If the thread is of any 
ſhining metal, as filver, and viewed obliquely, the 
image of the part immerſed will appear to detach it- 
ſelf ſenſibly from that part which is without the water, 
ſo that it cannot be true that every obje& appears to 
be in the ſame place where the refracted ray meets the 
perpendicular ; and the ſame obſervation, he thinks, 
may be extended to the caſe of reflection. Accord- 
ing to this writer, we refer every point of an object 
to the place from which the pencils of light, that 
give us the image of it, iſſue, or from which they 
would have iſſued if no reflecting or refracting ſub- 
ſtance intervened. Purſuing this principle, he pro- 
ceeds to inveltigate the place in which the rays iſſuing 
from each of the points of an object, and which reach 
the eye after one reflection or refraction, meet; and 
he found, that if the refracting ſurface was plane, 
and the reſraction was made from a denſer medium 
into a rarer, thoſe rays would always meet in a place 
between the eye and a perpendicular to the point of 
incidence. If a convex mirror be uſed, the caſe will 


be the ſame z but if the mirror be plane, the rays will 
meet in the perpendicular, and beyond it if it be con- 
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The appar. cave. He alto determined, according to theſe prin- 
ent place, ciples, what form the image of a right line will take, 
| mY when it is preſented in different manners to a ſpheri- 

jeas. : 8 | ; 
= = Cal mirror, or when it is ſeen through a refracting 
medium, 

Probable as Dr Barlow thought the maxim which 
he endeavoured to eſtabliſh, concerning the ſuppoſed 
place of viſible objects, he has the candour to mention 
an objection to it, and to acknowledge that he was 
not able to give a ſatisfactory ſolution of it. It is this. 
Let an object be placed beyond the focus of a convex 
lens; and if the eye be cloſe to the lens, it will appear 
confuſed, but very near to its true place. If the eye 
be a little withdrawn, the conſuſion will increaſe, aud 
the object will ſeem to come nearer ; and when the 
eye is very near the focus, the confuſion will be ex- 
ceedingly great, and the object will ſeem to be cloſe 
to the eye. But in this experiment the eye receives 
no rays but thoſe that are converging ; and the point 
from which they iſſue is ſo far from being nearer than 
the object, that it is beyond it; notwithſtanding 
which, the object is conceived to be much nearer than 
it is, though no very diſtin& idea can be formed of its 
preciſe diſtance. It may be obſerved, that in reality, the 
rays falling upon the eye in this caſe in a manner quite 
different from that in which they fall upon it in other 
circumſtances, we can form no judgment about the 
place from which they iſſue. This ſubje& was afterwards 
taken up by Berkeley, Smith, Montucla, and others. 

M. de la Hire made ſeveral valuable obſervations 
concerning the diſtance of viſible objects, and various 
other phenomena of viſion, which are well worth our 
notice. He alſo took particular pains to aſcertain the 
manner in which the eye conforms itſelf to the view of 
objects placed at different diſtances. He enumerates 
five circumſtances, which aſſiſt us in judging of the 
diſtance ot objects, namely, their apparent magnitude, 
the ſtrength of the colouring, the direction ot the two 
eyes, the parallax of the objects, and the diſtinctneſs 
of their ſmall parts. Painters, he ſays, can only take 
advantage of the two firſt mentioned circumſtances, 
and therefore pictures can never perfectly deceive the 
eye; but in the decorations of theatres, they, in ſome 
meaſure, make uſe of them all. The ſize of objecte, 
and the ſtrength of their colouring, are diminiſhed in 
proportion to the diſtance at which they are intended 
to appear. Parts of the ſame obje& which are to ap- 
pear at different diſtances, as columns in an order of 
architecture, are drawn upon different planes, a little 
removed from one another, that the two eyes may be 
obliged to change their direction, in order to diltin- 
guiſh the parts of the nearer plane from thoſe of the more 
remote. The ſmall diſtance of the planes ſerves to 
make a ſmall parallax, by changing the poſition of the 
eye; and as we do not preſerve a diſtinct idea of the 
quar.tity of parallax, correſponding to the different 
diſtances of objects, it is ſufficient that we perceive 
there is a parallax, to be convinced that theſe planes 
are diſtant from one another, without determining 
what that diſtance is; and as to the laſt circumſtance, 
viz. the diſtinctneſs of the ſmall parts of objects, it is 
of no uſe in diſcovering the deception, on acegunt of 
the falſe light that is thrown upon theſe decorations. 

To theſe obſervations concerning deceptions of 


ſight, we ſhall add a ſimilar one of M. le Cat, who 
4 
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M. de la 
Hire's ob- 
{crvations. 
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took notice that the reaſon, why we imagine objects to The appz. 
be larger when they are ſeen through a miſt, is the Tent place, 


dimnels or obſcurity with which they are then ſeen; ot 
this - circumſtance being aſſociated witch che idea of 


great diſtance, This he ſays is confirmed by our be- 212 5 
ing ſurpriſed to find, upon approaching ſuch objects, M. le ©: 
that they are ſo much nearer to us, as well as ſo much A « 
ſmaller than we had imagined. in 

Among other caſes concerning viſion, which fell jeas in 
under the conſideration of M. de la Hire, he men- miſt, 
tions one which is of difficult ſolution, It is when a 
candle, in a dark place, and ſituated beyond the 
limits of diſtin& viſion, is viewed through a very nar- 
row chink in a card; in which caſe a conſiderable 
number of candles, ſumetimes ſo many as fix, will be 
ſeen along the chink. This appearance he aſeribes to 
ſmall irregularities in the ſurface of the humours of 
the eye, the effect of which is not ſenſible when rays 
are admitted into the eye through the whole extent of 
the pupil, and conſequently one principal image effaces 
2 number of ſmall ones ; whereas, in this caſe, each 
of them is formed ſeparately, and no one of them is 
ſo conſiderable as to prevent the others from being per- 
ceived at the ſame time. | 

There are few perſons, M. de la Hire obſerves, 
who have both their eyes perfectly equal, not only 
with reſpect to the limits of diſtinct viſion, but alſo 
with reſpe& to the colour with which obje&s appear 
tinged when they are viewed by them, eſpecially if 
one of the eyes has been expoſed to the impreſſion of 
a ſtrong light. To compare them together in this re- 
ſped, he directs us to take two thin cards, and to 
make in each of them a round hole of a third or a 
fourth of a line in diameter, and, applying one of them 
to each of the eyes, to look thror gh he holes on a 
white paper, equally illuminated ; when a circle of 
the paper will appear to each of the eyes, and, placing 
the cards properly, theſe two circles may be made to 
touch one another, and thereby the appearance of the 
ſame object to each of the eyes may be compared to 
the greateſt advantage. To make this experiment 
with the greateſt exactneſs, it is neceſſary, he ſays, 
that the eyes be kept ſhut ſome time before the cards be 
applied to them. 

M. de la Hire firſt endeavoured to explain the cauſe 
of thoſe «dark ſpots which ſeem to float before the eyes, 
eſpecially thoſe of old people. They are moſt viſible 
when the eyes are turned towards an uniform white 
object, as the ſnow in the open field. If they be 
fixed when the eye is ſo, this philoſopher ſuppoſed 
that they were occaſioned by extravaſated blood upon 
the retina, But he thought that the moveable ſpots 
were occaſioned by opaque matter floating in the 
aqueous humour of the eye. He thought the vitreous 
humour was not ſufficiently limpid for this purpoſe. 

By the follownig calculation, M. de la Hire gives 
us an idea of the extreme ſenſibility of the optic nerves. 
One may ſee very eaſily, at che diſtance of 4000 toiſes, 
the ſail of a wind-mill, 6 feet in diameter; and the 
eye being ſuppoſed to be an inch in diameter, the picture 
of this fail, at the bottom of the eye, will be , of 
an inch, which is leſs than the 666th part of a line, and 
is about the 66th part of a common hair, or the 8th 
part of a ſingle thread of filk. So ſmall, therefore, 
muſt one of the fibres of the optic nerve be, Wwe he 

ays 
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apparent ſays is almoſt inconceivable, ſince each of theſe fibres 
place Ne. jg a tube that contains ſpirits. If birds perceive di- 


of obJeRs. (tant objects as well as men, which he thinks very 
probable, he obſerves that the fibres of their optic 
nerves muſt be much finer than ours. 

perk: ey's The perſon who firſt took much notice of Dr Bar- 


account of row's hypotheſis was the ingenious Dr Berkely, biſhop 
the judg= of Cloyne, who diſtinguiſhed himſelf fo much by the 
ment form- ohjections which he ſtarted to the reality of a material 
an 23 world, and by his oppoſition to the Newtonian doc- 
brconfaſed trine of fluxions. In his Eſſay towards a New Theory 
viſion. of Viſion, he obſerves, that the circle formed upon the 
retina, by the rays which do not come to a focus, 
produce the ſame confuſion in the eye, whether they 
croſs one another before they reach the retina, or 
tend to do it afterwards; and therefore that the 
judgment concerning diſtance will be the ſame in both 
the caſes, without any regard to the place from which 
the rays originally iffued ; ſo that in this caſe, as, by 
receding from the lens, the confufion, which always 
accompanies the nearneſs of an object, increaſes, the 
mind will judge that the object comes nearer. 

But, ſays Dr Smith, if this be true, the object 
ought always to appear at a leſs diſtance from the eye 
than that at which objects are ſeen diſtinctly, which 
is not the caſe: and to explain this appearance, as 
well as every other in which a judgment is formed 
concerning diſtance, he maintains, that we judge of it 
by the apparent magnitude of objects only, or chiefly ; 
ſo that, ſince the image grows larger as we recede from 
the lens through which it is viewed, we conceive the 
obje& to come nearer. He alſo endeavours to ſhow, 
that, in all caſes in which glaſſes are uſed, we judge 
of diſtance by the ſame ſimple rule; from which he 
concludes univerſally, that the apparent diſtance of 
an object ſeen in a glaſs is to its apparent diſtance 
ſeen by the naked eye as the apparent magnitude to 
the naked eye is to its apparent magnitude in the glaſs. 

But that we do not judge of diltance merely by the 


214 
Tmith's ac- 
count, 


angle under which objects are ſeen, is an obſervation 


as old as Alhazen, who mentions ſeveral inſtances, in 
which, though the angles under which objects appear 
215 be different, the magnitudes are univerſally and in- 
0Hjettedto ſtantaneouſly deemed not to be ſo. And Mr Robins 
'y Mr Ro- clearly ſhows the hypothefis of Dr Smith to be con- 
pan trary to fact in the moſt common and ſimpte caſes. 
In microſcopes, he ſays, it is impoſſible that the eye 
ſhould judge the object to be nearer than the diſtance 
at which it has viewed the object itſelf, in proportion 
to the degree of magnifying. For when the micro- 
ſcope magnifies much, this rule would place the image 
at a diſtance, of which the fight cannot phſſibly form 
any opinion, as being an interval from the eye at 
which no object can be ſeen. In general, he ſays, he 
believes, that whoever looks at an object through a 
convex glaſs, and then at the object itſelf without 
the glafs, will find it to appear nearer in the latter 
caſe, though it be magniſied in the glaſs; and in the 
ſame trial with the concave glaſs, though by the glaſs 
the object be diminiſhed, it will appear nearer through 
the glaſs than without it. 

But the moſt convincing proof that the apparent 
diſtance of the image is not determined by its apparent 
magnitude, is the following experiment. It a double 
convex glaſs be held uprigt:t bciore ſome luminous 
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object, as a candle, there will be ſeen two images, Apparent 
one ere, and the other inverted. The firſt is made ble, &c. 
ſimply by reflection from the neareſt ſurface, the 905 
ſecond by reflection from the farther ſurface, the rays 
undergoing a refraction from the firſt ſurface both be- 
fore and after the reflection. If this glaſs has not too 
ſhort a focal diltance, when it is held near the object, 
the inverted image will appear larger than the other, 
and alſo nearer; but if the glaſs be carried off from 
the object, though the eye remain as near to it as be- 
fore, the inverted image will diminiſh ſo much faſter 
than the other, that, at length, it will appear very 
much leſs than it, but ſill nearer. Here, ſuys Mr 
Robins, two images of the ſame object are ſeen under 
one view, and their apparent diſtances immediately 
compared; and here it is evident, that thoſe diſtances 
have no neceſſary connection with the apparent mag- 
ritude. He alſo ſhows how this experiment may be 
made ſtill more convincing, by ſticking a picce of 
paper on the middle of the lens, and viewing it through d 
a ſhort tube. gueradopts 

M. Bouguer adopts the general maxim of Dr Dar- Ir Par- 
row, in ſuppoſing that we refer objects to the place ow“ 
from which the pencils of rays ſeemingly converge at 92%. 
their entrance into the pupil. But when rays iſſue 
from below the ſurface of a veſſel of water, or any 
other refracting medium, he finds that there are always 
two different places of this ſeeming convergence ; one 
of them of the rays that iſſue from it in the fame ver- 
tical circle,” and therefore fall with different degrees of 
obliquity upon the ſurface of the retratting medium; 
and another, of thoſe that fall npon the ſurface with 
the ſame degree of obliquity, entering the eye laterally 
with reſpe&t to one another. Sometimes, he fays, 
one of theſe images is attended to by the mind, and 
ſometimes the other, and different images may be ob- 
ſerved by dilferent perſons. An object plunged in 
water affords an example, he ſays, of this duplicity of 
images. 

It BA (fig. 1.) be part of the ſurface of water, 
and the object be at O, there will be two images of 
it in two different places; one at G, on the cau{tic 
by refraction, and the other at E, in the perpendicu- 
lar AO, which is as much a cauſtic as the other line. 
The former image is viſible by the rays ODM, O 4, 
which are one higher than the other, in their progreſs 
to the eye: whereas the image at E is male by the 
rays ODM, Oe which enter the eyelaterally. This, 
ſays he, may ſerve to explain the dikculty of Father 
Tacquet, Barrow, Smith, and. many other authors, 
and which Newton himſelf conlidered as a very diffi- 
e problem, though it might not be abſolutely inſo- 
uble. 

G. W. Kraft has ably ſupported the opinion of Dr 
Barrow, that the place of any point, ſeen by reflec- 
tion from the ſurface of any medium, is that in which 
rays iſſuing from it, infinitely near to one another, 
would meet; and conſidering the caſe of a diſtant ob- 
ject, viewed in a concave mirror, by an eye very near 
to it, when the image, according to Euclid and other 
writers, would be between the eye and the object, and 
the rule of Dr Barrow cannot be applied; he ſays 
that in this caſe the ſpeculum may be conſidered as 
a plane, the effect being the ſame, only the imar> is 
more obſcure. 

Tt 
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Dr Porterfield gives a diſtinct and comprehenſive 
view of the nat aral methods of judging concerning the 
distance of objects. 

The conformation of the eye, he obſerves, can be 
of no uſe-to us with reſpect to objects that are placed 
without the limits of diſtinct viſion. As the object, 
however, does then appear more or leſs confuſed, ac- 
cording as it is more or leſs removed from thoſe li- 
mits, this confuſion aſſiſts the mind in judging of the 
diſtance cf the object; it being always eſteemed ſo 
much the nearer, or the farther off, by how much 
the confuſion is greater. But this confuſion hath its li- 
mits, alſo, beyond which it can never extend; for 
when an object is placed at a certain diſtance from the 
eye, to which the breadth of the pupil bears no ſen- 


{ble proportion, the rays of light that come from a 


point in the object, and paſs the pupil, are ſo little di- 
verging that they may be conſidered as parallel. For 
a picture on the retina will not be ſenſibly more con- 
fuſed, though the object be removed to a much greater 
diſtance. 

The moſt univerſal, and frequently the moſt ſure 
means of judging of the diſtance of objects is, he ſays, 
the angle made by the optic axis. For our two eyes 
are like two different ſtations, by the aſſiſtance of 
which diſtances are taken; and this is the reaſon why 
thoſe perſons who are blind of one eye, ſo frequently 
miſs their mark in pouring liquor into a glaſs, ſauft- 
ing a candle, and ſuch other actions as require that 
the diſtange be exactly diſtinguiſhed. To convince 
curſelves of the uſefulneſs of this method of judging of 
the diſtance of objects, he directs us to ſuſpend a ring 
in a thread, fo that its ſide may be towards us, and 
the hole in it to the right and left hand; and taking 
a ſmall rod, crooked at the end, retire from the ring 
two or three paces, and having with one hand cover- 
e one of our eyes, to endeavour with the other to paſs 
the crocked end of the rod through the ring, This, 
{iys he, appears very eaſy; and yet, upon trial, per- 
hays cnce in ioo times we ſhall not ſucceed, eſpecially 
if we move the rod a little quickly. 

Our author obſerves, that by perſons recollecting 
the time when they began to be jubject to the mi- 
{takes abovementioned, they may tell when it was 
tot they loſt the uſe of one of their eyes; which 


many perſons are long ignorant of, and which may be 


a ci cumſtance of ſome conſequence to a phyſician “. 
The uſe of this ſecond method of judging of diſtances 
De Chiles limited to 120 feet; beyond which, he ſays, 
we are not ſenlble of any diilercnce in the angle of the 
OPT C axis. | 

A third method of judging cf the diftance of ob- 
jets, confills in their appareut magnitndes, on which 


10 much ſtreſs was laid by Dr Smith. From this 


change in the magnitude of the image npon the reti- 
na, we caſily judge of the diſtance ot objects, as often 
as we are otherwiſe acquainted with the magnitude of 
the objects themſelves; but as often as we are ignorant 
of the real maguitude of bodies, we can never, from 
their apparent magnitude, ſorm any judgment of their 
diit ince. N 
From this we may ſce why we are ſo frequently de- 
ceived in our eſtimates of diſtance, by auy extraordi- 
vary magnitudes of objeas ſeen at the end of it; as, 
ia travelling towards a large city, or a caſtle, or a ca- 
wedral church, or a mountain larger than ordinary, 
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we ſancy them to be nearer than we find them to be. Apparent 
This alſo is the reaſon why animals, and all ſmall cb. place, &c. 
jects, ſeen in valleys, contiguous to large mountains, Hobjed, 
appear exceedingly ſmall. For we think the moun- | 
tain nearer to us than if it were ſmaller; and we 

ſhould not be ſurprized at the ſmallneſs of the neigh - 
bouring animals, if we thought them farther off. 

For the ſame reaſon, we think them exceedingly 

ſmall, when they are placed upcn the top ef a moun- 

tain, or a large building; which appear nearer to 

us than they really are, on account of their extraor- 
dinary ſize. 910 

Dr Jurin clearly accounts for our imagining objects, Why ob- 
when ſeen from a high building, to be ſmaller than jets ſeen 
they are, and ſmaller than we ſancy them to be when from high 
we view them at the ſame diſtance on level greund. It Pulling 
is, ſays he, becauſe we have na diſtin idea of di- Geller 
ſtance in that direction, and therefore judge of things than they 
by their pictures upon the eye only ; but cuſtom will are. 
enable us to judge rightly even in this caſe, 

Let a boy, ſays he, who has never been upon any 
high building, go to the top of the monument, and 
look down into the ſtreet ; the object ſeen there, as 
men and horſes, will appear ſo ſmall as greatly to ſur- 
priſe him. But 10 or 20 years after, il in the mean 
time he has uſed himſelf now and then to look down 
from that and other great heights, he will no longer 
find the ſame objects to appear ſo ſmall. And if he 
was to view the ſame objects from ſuch heights as fre 
quently as he ſees them upon the ſame level with him- 
ſelf in the ſtreets, he ſuppries that they would appear 
to him juſt of the ſame magnitude from the top of 
the monument, as they do from a window one {tory 
high. For this reaſon it is, that ſtatues placed upon 
very high buildings ought to be made of a larger ſize 
than thoſe which are ſeen at a nearer diſtance ; be- 
cauſe all perſons, except architects, are apt to imagine 
che height of ſuch buildings to be much leſs than it 
really is. 

The fourth method by which Dr Porterſield ſays 
that we judge of the diſtance of objects, is the force 
with which their colour ſtrikes upon our eyes, For if 
we be aſſured that two objects are of a ſimilar and like 
colour, and that one appears more bright and lively 
than the other, we judge that the brighter obje is 
the nearer of the two. 

The fifth method conſiſts in the different appearance 
of the ſmall parts of objects. When theſe parts appear 
diſtin, we judge that the object is near; but when 
they appear contuſed, or when they do not appear at 
all, we judge that it is at a greater diſtance, For the 
image of any object, or part of an object, diminiſhes 
as the diſtance of it increaſes, 


The ſixth and laſt method by which we judge of 


the diſtance of objects is, that the eye does not repre- G1 
ſent to our mind one object alone, but at the ſame th 
time all thoſe that are placed betwixt us and the prin- M 
cipal object, whoſe diſtance we are conſidering ; and 15 


the more this diſtance is divided into ſeparate and di- 
ſlinct parts, the greater it appears to be. For this 
reaſon, diſtances upon uneven furfaces appear leſs than 
upon a plane; for the inequalities of the ſurfaces, 
ſuch as hills, and holes, and rivers, that lie low and 
out of fight either do not appear, or hinder the parts 
that lie behind them from appearing; and ſo the whole 
apparent diſtance is diminiſhed by the parts that do 

not 
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Apparent not appear in it. This is the reaſon that the banks of 
place, Ke. A river appear contiguous to a diſtant eye, when the 
river is low and not ſeen. 

21 Dr Porterfield very well explains ſeveral fallacies in 
Several fal- viſion depending upon our miſtaking the diſtances of 
lacies of vi- objects. Of this kind, he ſays, is the appearance of 
= . parallel lines, and long viſtas conſiſting of parallel 
Plained. rows of trees; for they ſeem to converge more and 

more as they are farther extended from the eye. The 
reaſon of this, he ſays, is becauſe the apparent mag: 
nitudes of their perpendicular intervals are perpetual- 
ly diminiſhing, while, at the ſame time, we mittale 
their diſtance. Hence we may ſee why, when two 
parallel rows of trees ſtand upon an aſcent, whereby 
the more remote parts appear farther off than they 
really are, becauſe the line that meaſures the length of 
the viſtas now appears under a greater angle than when 
it was horizontal, the trees, in ſach a caſe, will ſeem 
to converge leſs, and ſometimes, inſtead of conver- 
ging, they will be thought ro diverge. 
For the ſame reaſon that a long viſta appears to 
converge more and more the farther it is extended 
from the eye, the remoter parts of a horizontal walk 
or a long floor will appear to aſcend gradually; and 
objects i Bag upon it, the more remote they are the 
higher they will appear, till the laſt be ſeen on a level 
with the eye; whereas the ceiling of a long gallery 
appears to deſcend towards a horizontal line, drawn 
from the eye of the ſpectator. For this reaſon, alſo, 
the ſurface of the ſea, ſeen from an eminence, ' ſeems 
to riſe higher and higher the farther we look; and the 
upper parts of high buildings ſeem to ſtoop, or in- 
clice forwards over the eye below, becauſe they ſeem 
to approach towards a vertical Ine proceeding from 
the fpettator's eye; fo that ſtatues on the top cf ſuch 
buildings, in order to appear upright, mult recline, 
. or bend backwards. | 
Our author allo ſhows the reaſon why a windmill, 
ſeen from a great diſtance, is ſ-metimes imagined to 
move the contrary way from what it really does, by 
our taking the nearer end of the fail for the more re- 
mote. The uncertainty we ſometimes find in the 
courſe of the motion of a branch of lighted candles, 
turned round at a diſtance, is owing, he ſays, to the 
ſame cauſe; as alſo our ſowetimes miſtaking a convex 
for a concave ſurface, more eſpecially in viewing ſeals 
and impreſſions with a convex glaſs or a double. mi- 
croſcope; and laſtly, that, upon coming in a dark 
1 into a ſtreet, in which there is but one row 
of lamps, we often miſtake the fide of the ſtreet they 
are on. | 
Far more light was thrown upon this curious {ub- 
jet by M. Bouguer, 
on The proper method of drawing the appearance of 
Fas, = two rows of trees that ſhall appear parallel to the eye, 
on this ſuv. is a problem which has exerciſed the ingenuity of ſe- 
jt vy M. Veral philoſophers and mathematicians, That che ap- 
leuguer. parent magnitude of cbjeAs decreaſes with the angle 
under which they are {cen, has always been acknow- 
ledged. It is alſo acknowledged, that it is only by 
cultom and experience that we learn to form a judge- 
ment both of magnitudes and diſtances. But in thc 
application -of theſe maxims to the abovementioned 
problem, all perſuns, before M. Bouguer, made ue 
of the real diſtance inſtead of the apparent cne ; by 
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which only the mind can form its judgment. And it 
is manifeſt, that, if any circumſtances contribute to 
make the diſtance appear otherwiſe than it is in rea- 
lity, the apparent magnitude of the obje& will be 
affected by it; for the ſame reaſon, that, if the mag- 
nitude be mi apprehended, the idea of the diſtance 
will vary. 

For want of attending to this diſtinct'on, Tacquct 
pretended to demonſtrate, that nothing can give the 
idea of two parallel lines (rows of trees for inſtance) 
to an eye ſituated at one of their extremities, but two 
hyperbolical curves, turned the contrary way; and 
M. Vaiignon maintained, that in order to make a viſta 
appear of the fame width, it muſt be made narrower, 
inſtead of wider, as it recedes from the eye. 

M. Bouguer obſerves, that very great diitances, and 
thoſe that are confidcrably-le's than they, make near. 
ly the ſame impreſſion upon the eye. We, therefore, 
always imag'ne great diſtances to be le's than they are; 
and for this reaſon the ground plan of a lung villa al- 
ways appears to riſe. The viiual rays come in a 
determinate direction; but as we imagine that they ter- 
minate ſooner than they do, we necellarily conceive 
that the place from which they iſſue is elevated. E- 
very large plane, therefore, as AB (fig. 2.) viewed by 
an eye at O, will ſeem to lie in ſuch a direction as 
Ab; and conſequently lines, in order to appear truly 
parallel on the plane AB, muſt be drawn ſo as tha: 
they would appear parallel on the plane Ab, aud be 
from thenze projected to the plane AB. , 

To determine the inclination of the apparent ground. 
plan A4 to the true ground-plan AB, our ingeri- 
ous author direts us to draw upon a jlicce of icvel 
ground two ſtraight lines of a ſuſñcient length (tr 
which purpoſe lines faſtened to ſmall ſticks are very 
convenient), making an angle of 3 or 4 degre-s with 
one another. Then a perſon, placing himſeif within 
the angle, with his back towards the angular poin“, 
mult walk backwards and forwards till he can fancy 
the lines to be parallel. In t%is ſituation, a line drawa 
from the po'nt of the angle through the place of -s 
eye, will contain the ſame angle wich the true ground- 
plan which this does with the apparent one. 

M. Bougner then ſhows other more geometrical 
methods ot determining this inclination ; and ſays, 
that by theſe means he has oftea found it to be 4 or 5 
degrees, though ſometimes only 2 or 2\ degrees. Tle 
determination of this angle, he obferves, is variable; 
depending upon the maner in which the ground is il- 
luminated and the intenſity of the light. The colour 
of the ſoil is alſo not without its influence, as well es 
the particular conformati-n of the eye, by which it is 
more or leſs affected by the ſame degree of light, and 
alſo the part of the eye on which the object is paint» 


ed, When, by a ſight motion of his head, he con- 


trived, that certain parts of the ſoil, the image ct 
which fe'l towards t e bottom of his eye, ſhould ta l 
towards the top of the retina, he always thought that 
this apparent inel nation became a little greater. 

But what is very rema kable, and what he ſays he 
can aſſure his reader may be depended upon, is, chat 
if he lo k towards a riling ground, the dulerence be- 
tween the apparent ground-plan and the true oe will 
be much more conliderable, ſo that they will ſome. 
times make an angle of 25 or 30 degrees, Of tis he 
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had made fl equent obſervatione. Mountains, he ſays, 
begin to be inacceſſible when their ſides make an angle 
from 35 to 37 degrees with the horizon, as then it is 
not pollib'e to climb them but by means of ſtohes or 
ſhrubs, to ſerve as ſteps to fix the feet on. In theſe 
caſes, both he and his companions always agreed that 
the apparent inclination of the fide of the mountain 
was 60 or 70 degrees. 

Theſe deceptions are repreſented in fig. 3. in which, 
when the ground plan AM, or AN, are much incli- 
ned, the apparent ground-plan Am, or An, makes a 
very large angle with it. On the contrary, if the 
ground dips below the level, the inclination of the ap- 
parent to the true ground-plan diminiſhes, till, at a 
certain degree of the ſlope, it becomes nothing at all; 
the two plans AP and OY the ſame, fo that pa- 
rallel lines drawn upon would always appear fo, 
If the inclination below the horizon 1s carried beyond 
the ſituation AP, the error will encreaſe; and what is 
very remarkable, it will be on the contrary ſide ; the 
apparent plan Ar being always below the true plan 
AR, ſo that if a perſon would draw upon the plan AR 
lines that ſhall appear parallel to the eye, they muſt 
be drawn converging, and not diverging, as is uſual on 
the level ground; becauſe they muſt be the projections 
of two lines imagined to be parallel, on the plan Ar, 
which is more incliaed to the horizon than AR. 

"Theſe remarks, he obſerves, are applicable to diffe- 
rent planes expoſed to the eye at the ſame time. For 
if BH, fig. 4. be the front of a building, at'the di- 
{tance of AB from the eye, it will be reduced in ap- 
pearance to the diſtance Ab; and the front of the 
building will be 5%, rather inclined towards the ſpec- 
tutor, unleſs the diſtance be inconſiderable. 

After making a great number of obſervations upon 
this ſubject, our author concludes, that when a man 
ſtands upon a level plane, it does not ſeem to riſe ſen- 
ſibly but at ſome diſtance from him. The apparent 
plane, therefore, has a curvature in it, at that diſtance, 
the form of which is not very eaſy to determine; ſo 
that a man ſtanding upon a level plane, of infinite ex- 


tent, will imagine that he ſtands in the centre of a ba- 


ſon. This is alſo, in ſome meaſure, the caſe with a 
perſon ſtanding upon the level of the ſea. 

He concludes with obſerving, that there is no dif- 
ficulty in drawing lines according to theſe rules, ſo as 
to have any given effet upon the eye, except when 
ſome parts of the proſpect are very near the ſpectator, 
and cthers very diltant from him; becauſe, in this caſe, 
regard muſt be had to the conical or conoidal figure of 
a ({urface. A right line paſſing at a ſmall diſtance from 
the obſerver, and below the level of his eye, in that 
caſe almoſt always appears ſenfibly curved at a certain 
diſtance ſrom the eye; and almoſt all figures in this 
euſe are ſubje& to ſome complicated optical alteration 
to which the rules of perſpective have not as yet been 
extended. If a circle be drawn near our fect, and 
within that part of the ground which appears level 
to us, it will always appear to be a circle, and at 
a very conſiderable diſtance it will appear an ellipſe ; 
but between theſe two ſituations, it wil not appear to 
be either the one or the other, but will be like one of 
thoſe ovals of Deſcartes, which is more curved on one 
of its ſides than the other. | 

On theſe principles a parterre, which appears diſ- 
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torted when it is ſeen in a low ſituation, appears per- Apparent 


fectly regular when it is viewed from a balcony or Place, Ac. 
of objcas. 
— — 


any other eminence, Still, however, the apparent ir- 
regularity takes place at a greater diſtance, while the 
part that is near the ſpeRator is exempt from it. If 
AB, fig. 5. be the ground plane, and As be a per- 
pendicular, under the eye, the higher it is ſituated, at 
O, to the greazer diſtance will T, the place at which 
the plane begins to have an apparent aſcent along Tö, 
be removed. | | 

All the varieties that can occur with reſpect to the 
viſible motion of objects, are thus ſuccinctly ſummed 
up by Dr Porterfield under eleven heads. | 

1. An object moving very ſwiftly is not ſeen, unleſs 
it be very luminous. us a cannon-ball is not ſeen if 


it is viewed tranſverſely : but if it be viewed accord- 


ing to the line it deſcribes, it may be ſeen, becauſe its 
picture continues long on the ſame place of the retina ; 


which, therefore, receives a more ſenſible impreſſion 


from the object. 

2. A live coal ſwung briſkly round in a circle ap- 
pears a continued circle of fire, becauſe the.impreſſior.s 
made on the retina by light, being of a vibrating, and 
conſequently of a laſting nature, do not preſently pe- 
riſh, but continue till the coal performs its whole cir- 
cuit, and returns agaiu to its former place. 

3. If two objects, unequally diſtant from the eye, 
move with equal velocity, the more remote one will 
appear the flower ; or, if their celerities be propor- 
— * to their diſtances, they will appear equally 
wut. | 

4- If two objects, unequally diſtant from the eye, 
move with unequal velocities in the ſame direction, 
their apparent velccities are in a ratio compounded of 
the direct ratio of their true velocities, and the reci- 
procal one of their diſtances from the eye. 

5. A viſible object moving with any velocity appears 
to be at reſt, if the ſpace deſcribed in the interval of 
one ſecond be imperceptible at the diſtance of the eye. 
Hence it is that a near object moving very ſlowly, as 
the index of a clock, or a remote one very ſwiftly, as 
a planet, ſeems to be at reſt. 

6. An object moving with any degree of velocity 
will appear at reſt, if * ſpace it runs over in a ſe- 
cond of time be to its diſtance from the eye as 1 to 
1400. a 
7. The eye proceeding ſtraight from one place to 
another, a lateral object, not too far off, whether on 
tne right or left, will ſeem to move the contrary 
way. 

8. The eye proceeding ſtraigbt from one place to 
another, and being ſenſible of its motion, diſtant ob- 
jects will ſeem to move the ſame way, and with the 
ſame velocity. Thus, to a perſon running eaſtwards, 
the moon on his right hand appears to move the ſame 
way, and with equal ſwiftneſs ; for, by reaſon of its 
diſtance, its image continues fixed upon the ſame place 
of the retina, from whence we imagine that the vbjed 
moves along with the eye. 

9. It the eye and the objet move both the ſame 
way, only the eye much ſwifter than the object, the 
laſt will appear to go backwards. 

10. If two or more objects move with the ſame velo- 


city, and à third remain at reſt, the moveable ones 


will appear fixed, and the quieſceut in motion the 
| | contrary 
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contrary way. Thus clouds moving very ſwiftly, their 
parts ſeem to preſerve their ſituation, and the moon 
to move the contrary way. | 

11. H the eye be moved with great velocity, lateral 
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objects at re 22 to move the contray 2 
Thus to a perſon fitting in a couch, and riding briſkly 


way z and to people in a ſhip, &c. the ſhores ſeem to 
22x Tecede. 
Dr Porter= Act the concluſion of theſe obſervations, our author 
field's ac= endeavours to explain another phenomenon of motion, 
count ol Which, though very common and well known, had 
2 not, as far as he knew, been explained in a ſatifac- 
mo 5 a tory manner, It is this: If a perſon turns ſwiftly 
giddy per- round, without changing his place, all objects about 
ſon when will ſeem to move round in a circle the contrary way ; 
he and they and this deception continues not only while the perſon 
— ar himſelf moves round, but, which is more ſurpriſing, 
it alſo continues for ſome time after he ceaſes to 
move, when the eye, as well as the object, is at abſo- 
lute reſt. 

The reaſon why obje&s appear to move round the 
contrary way, when the eye turns round, is not ſo dif- 
ficult to explain: for though, properly ſpeaking, mo- 
tion is not ſeen, as not being in itſelf the immediate 
object of ſight ; yet by the fight we eaſily know when 
the image changes its place on the retina, and thence 
conclude that either the object, the eye, or both, are 
moved. But by the ſight alone we can never de- 
termine how far this motion belongs to the object, how 
far to the eye, or how far to both. If we imagine 
the eye at reſt, we aſcribe the whole motion to the 
object, though it be truly at reſt. If we imagine the 
object at reſt, we aſcribe the whole motion to the 
eye, though it belongs entirely to the object; and when 
the eye is in motion, though we are ſenſible of its 
motion, yet, if we do not imagine that it move ſo 
ſwiftly as it really does, we aſcribe only a part of the 
motion to the eye, and the reſt of it we aſcribe to the 
object, though it be truly at reſt. This laſt, he ſays, 
is what happens in the preſent caſe, when the eye 
turns round; for though we are ſenſible of the motion 
of the eye, yet we do not apprehend that it moves ſo 
faſt as it really does; and therefore the bodies about 
appear to move the contrary way, as is agreeable to 
experience. 

But the great difficulty till remains, viz. Why, 
aſter the eye ceaſes to move, objects ſhould, for ſome 
time, {till appear to continue in motion, though their 
pictures. on the retina be truly at reſt, and do not at 
all change their place. This, he imagined, proceeds 
from a miſtake we are in with reſpe& to the eye, 
which, though it be abſolutely at reſt, we nevertheleſs 
conceive as moving the contrary way to that in 
which it moved before ; from which miſtake, with re- 
ſpe& to the motion of the eye, the objects at reſt will 
appear to move the ſame way which the eye is ima- 
gined to move; and, conſequently, will ſeem to con- 
tinue their motion for ſome time alter the eye is at 
reſt. 

br Wa, This is ingenious, but perhaps not juſt, An ac- 
accounts count of this matter, which ſeems to us more ſatis- 
forthis phe- factory, has been lately given to the public by 
tamenon. Dr Wells. “Some of the older writers upon op- 
tics (ſays this able philoſopher) imagined. the viſive 
ſpirits to be contained in the head, as water is in a 


through a wood, the trees ſeem to retire the contrary 
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veſſel ; which, therefore, when once put in motion by Apparent 
the rotation of our bodes, muſt continue in it for Place, &c. 
ſome time after this has ceaſed ; and to this real cir- — 
cular movement of the viſive ſpirits, while the body 
is at reſt, they attributed the apparent motions of ob- 
jets in giddineſs. Dechaleſs ſrw the weakneſs of 
this hypotheſis; and conjectured, that the phenome- 
non might be owing to a real movement of the eyes ; 
but produced no fact in proof cf his opinion. Dr Por- 
terfield, on the* contrary, ſuppoſed the difficulty of 
explaining it to conſiſt in ſhowing, why objects at reſt 
appear in motion to an eye which is a'ſo at reſt. The 
ſolution he offered of this repreſentation of the phe- 
nomenon, is uot only extremely ingenious, but is I 
believe the only probable one which can be given. It 
does not apply, however, to the fact which truly ex- 
iſts; for I thall immediately ſhow, that the eye is not 
at reſt, as he imagined. The laſt author I know of 
who has touched upon this ſubject is Dr Darwin. 
His words are, * When any one turns round rapidly 
on one foot till he becomes dizzy, and falls upon the 
ground, the ſpectra of the ambient objects continue to 
preſent themſelves in rotation, or appear to liberate, 
and he ſeems to behold them for ſome time in mo- 
tion. I do not indeed pretend to underſtand his opi- 
nion fully; but this * ſeems clear, that if ſuch an 
apparent motion of the ſurrounding objects depends in 
any way upon their ſpectra, or the illuſive repreſenta- 
tations of thoſe objects, occaſioned by their former im- 
preſſions upon the retinas, no ſimilar motion would be 
obſerved, were we to turn ourſelves round with our 
eyes ſhut, and not to open them till we became giddy; 
for in this caſe, as the ſurrounding objects could not 
ſend their pictures to the retinas, there would conſe- 
quently be no ſpectra to preſent themſelves afterward 
in rotation. But whoever will make the experiment, 
will find, that objects about him appear to be cqually 
in motion when he has become giddy by turning him- 
ſelf round, whether this has been done with his eyes 
open or ſhut. I ſhall now venture to propoſe my own 
opinion upon this ſubject. . TW 
If the eye be at reſt, we judge an object to be pen os. 
in motion when its picture falls in ſucceeding times up- data we 
on different parts of the retina; and if the eye be in judge viſi- 
motion, we judge an object to be at reſt, as long as ble objects 
the change of the place of its picture upon the retina de N . 
holds a certain correſpondence with the change oſ the TS : 
eye's poſition. Let us now ſuppoſe the eye to be in 
motion, while, from ſome diſorder in the ſyſtem of 
ſenſation, we are cither without thoſe feelings which 
indicate the various poſitions of the eye, or are not 
able to attend to them. It is evident, that in ſuch a 
ſtate of things an object at reſt muſt appear to be in 
motion, ſince it ſends in ſucceeding times its picture 
to diflerent parts of the retina. And this ſeems to be 
what bappens in giddineſs. I was firſt led to think 
ſo from obſcrving, that, during a flizht fit of giddineſs 
I was accidentally ſeized with, a coloured ſpot, occa- 
honed by looking ſteadily at a luminous body, and up- 
on which I happened at that moment to be making an 
experiment, was moved in a manner altogether inde- 
pendent of the politions I conceived my eyes to poſ- 
jeſs. To determine this point, I again produced the 
ſpot, by looking ſome time at the flame of a candle : 
then turning myſelf round till I became giddy, I ſud- 
denly diſcontimucd tis motion, and directed my eyes 
to 
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to the middle of a ſheet of paper, fixed upon the wall 
of my chamber. The ſpot now appeared upon the 
paper, but only for a moment; for it immediately at- 


ter ſeemed to move to one ſide, and the paper to the 


other, notwichſtanding I conceived the poſition of my 


eyes to be in the mean while unchanged. To go on 
with the experiment, when the paper and ſp. t had 
proceeded to a certain diſtance from each other, they 
ſuddenly came together _ ; and this ſeparation and 
conjunction werealternately repeated a number of times, 
the limits cf the ſeparation gradually becoming lels, till 
at length the paper and ſpot both appeared to be at 
reſt, and the latter to be projected upon the middle of 
the ſormer. I found alſo, upon repeating and varying 
the experiment a little, that when I had turned myſelf 
from left to right, the paper moved from right 
to leſt, and the ſpot conſequently the contrary way; 
but that when I tad turned from right to left, the pa- 
per would then move from left to right. Theſe were 
the appearances obſerved while I ſtood erect. When 
I inclined, however, my head in ſuch a manner as to 
bring the ſide cf my face parallel to the horizon, the 
{pot and paper would then move ſrom each other, one 


_ upward and the other downward. But all theſe phe- 
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nomera demonſtrate, that there was a real motion in 
my eyes at the time I imagined them to be at reſt; 
for the apparent ſituation of the ſpot, with reſpe& to 
the paper, could not poſſibly have been altered, with- 
out a real change of the poſition of thoſe organs. To 
have the ſame thing proved in another way, I deſired 
a perſcn to turn quickly round, till he became very 
giddy ; then to ſtop himſelf, and look ſtedſaſtly at me. 
He did fo, and I could plainly fee, chat although he 
thought his eyes were fixed, they were in reality mo- 
v ng in their ſockets, firſt toward one fide and chen 
toward the other.“ | 

M. Le Cat well explains 2 remarkable deception, 
by which a perſon ſhall imagine an object to be on 
the oppoſite tide of a board, when it is not fo, and al- 
o inverted and magniſied. It is illuſtrated by fig. 6. 
in which D repreſents the eye, and CB a large 
black board, pierced with a ſmall hole. E is a large 
white board, placed beyond it, and ſtrongly illumi- 
nated; and d a pin, or other ſmall object, held be- 
twixt the eye and the firſt board. In theſe circum- 
ſt inces, the pin ſhall be imagined to be at F, on the 
other ſide ct the board, where it will appear inverted 
and magnified; becauſe what is in ſact perceived, is 
the ſhado of the pin upon the retina; and the light 
that is topped by the upper part of the pin coming 
from the lower part of the enlightened board, and 
that which is {topped by the lower part coming from 
the upper part of the board, the ſhadow mult neceſ- 
ſarily be inverted with reſpect to the object. 

There is a curious phenomenon relating to viſion, 
which ſome perſons have aſcribed to the inflectien of 
lighr, but which Mr Melville explains in a very diffe- 
rent and very ſimple manner. 

When any opaque body is held at the diſtance? cf 
three or four inches from the eye, ſo that a part of 
ſore more ditant luminous object, ſuch as the win- 
dow, or the flame of a candle, may be ſeen by rays 
paſung near its edge, if another opaque body, nearer 
to tle eye, be brought acroſs from the oppoſite ſide, 
the edge of the firſt body will ſeem to ſwell our 
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This appearance he explains in the following man- 
ner: Let AB (üg. 7.) repreſent the luminous object 
to which the ſight is directed, CD the more diſtant 
opaque body, GH the' nearer, and EF the diameter 
of the pupil, Join ED, FD, EG; FG, and produce 
them till they meet AB in K, N, M, and L. It is 
plain that the parts AN, MB, of the luminous object 
cannot be ſeen, But taking any point a between N 
and K, and drawing a Dad, fince the portion 4 F cf 
the pupil is filled wich light flowing from tlat point, 
it muſt be viſible. Any point b, between a and E, 
muſt fill FF, a great proportion of the pupil, and there- 
fore muſt appear brighter. Again, any point c, be- 
tween þ and K, mult appear brighter than h, becauſe 
it fills a greater portion g F with light. The point K 
itſelf, and every other point in the ſpace KL, muſt 
appcar very luminous, ſince they ſend entire pencils of 
rays EKF, ELF, to the eye; and the viſible bright- 
neſs of every point from L towards M, muſt decreaſe 
gradually, as from K to N; that is, the ſpaces KN, 
LM, will appear as dim ſhadowy borders, or f:inges, 
adjacent to the edges of the opaque bodies, 

When the edge G is brought to touch the right 
line KF, the penumbras unite; and as ſoon as it * 
NDF, the above phenomenon begins; for it cannot 
paſs that right line without meetin 
drawn from a point between N ans K, and, by inter- 
cepting all the rays that fall upon the pupil, render it 
inviſible. In advancing gradually to the line KDE, 
it will meet other lines 6 Dye g. &c. and there- 
fore render the points 6, c, &c. from N to K, ſucceſ- 
ſively inviſible; and therefore the edge of the fixed 
opaque body CD mult ſe:m to iwell outwards, and 
cover the whole ſpace NK; while GH, by its motion, 
covers MK. When GH is placed at a greater diſtance 
from the eye, CD continuing fixed, the ſpace OP to 
be paſſed over in order to intercept NK is leſs; and 
therefore, with an equal motion of GH, the apparent 
ſwelling of CD mutt be quicker ; which is found true 
by experience. ; 

It ML repreſent a luminous object, and REF 
any plane expoſed to its light, the ſpace IQ will be 
entirely waded from the rays, and the ſpace FE w'll 
be occupied by a penumbra, gradually darker, from 
E to F. Let now GH continue fixed, and CD move 
parallel to the plane EF; and as ſoon as it paſſes the 
line LF, it is evident that the ſhadow QF will ſeera 
to ſwell outwards ; and when CD reaches ME, ſo as 
to cover with its ſhadow the ſpace RE, QF, by iss 
extenſion, will cover FE. This is found to hold true 
likewile by experiment. 


94. Of the Concave Figure of the Sky. 


portion of the luminous object 


88 : 22] 
Tuis apparent concavity is only an optical decep- Fxtent of 
tion founded on the incapacity of our organs of viſion the vile 


to take in very large diſtances. —Dr Smith, in his horizon 
a F ale 
ſur lass 


Complete Syſtem of Optics, hath demonſtrated, that, 
if the ſurface of tlie earth was perſectly plane, the di- 
{tance of the viſible horizon from the eye would ſcarce 
exceed the diſtance cf 5000 times the height of the 
eye above the ground, ſuppoſing the height of the 
eve between five and fix feet: beyond this diſtance, 

all 
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ſome line aD 7, 


wards, and meet the latter; and in og ſo will in- Concayty 
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Concavity all objects would appear in the viſible horizon. For, 
of the Sky let OP be the height of the eye above the line PA 
plate drawn upon the ground; and if an object AB, equal 
CCOLXI1. in height to PO, be removed to a diſtance PA equal 
fg- 8. to 5000 times that height, it will hardly be viſible by 
reaſon of the ſmallneſs of the angle AOB. Conſe- 
quently any diſtance AC, how great ſoever, beyond 
A, will be inviſible. For ſince AC and BO are 
pars l el, the ray CO will always cut AB in ſome 


AOC or AOD, will always be leſs than AOB, and 
therefore AD or AC will be inviſible. Conſequently 
all objects and clouds, as CE and FG, placed at all 
diſtances beyond A, if they be high enough to be 
viſible, or to ſubtend a bigger angle at the eye than 
AOB, will appear at the 1 hun, AB ; becauſe the 
diſtance AC is inviſible, 

Whya long Hence, if we ſuppoſe a vaſt long row of objects, or a 
row of ob- vaſt long wall ABZY (fig. g.), built upon this plane, 
j:&s ap- and its perpendicular diſtance OA from the eye at O 
pears CITCU® to be equal to or greater than the diſtance O @ of the 
any viſible horizon, it will not appear ſtraight, but circu- 
lar, as if it was built upon the circumference of the 
horizon aceg y: and it the wall be continued to an 
immenſe diſtance, its extreme parts YZ will appear 
in the horizon at yz, where it is cut by a line Oy pa- 
rallel to the wall. For, ſuppoſing a ray YO, the 
angle YOy will become inſenſibly ſmall. Imagine 
this infinite plane OAY y, with the wall upon it, to 
be turned about the horizontal line O like the lid of a 
box, till it becomes perpendicular to the other half 
of the horizontal plane LM y, and the wall parallel 
to it, like a vaſt ceiling over head; and then the wall 
will appear like the concave figure of the clouds over- 
head. But though the wall in the horizon appear in 
the figure of a ſemicircle, yet the ceiling will not, 
but much flatter. Becauſe the horizontal plane was 
a viſible ſurface, which ſuggeſted the idea of the ſame 
diſtances quite round the eye: but in the verticle plane 
extended between the eye and the ceiling, there is 
nothing that affects the ſenſe with an idea of its paits 
but the common line Oy; conſequently the apparent 
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dually diminiſhed in aſcending from that line. Now 
when the ſky is quite overcalt with clouds of equal 
gravities, they will all float in the ir at equal heights 
above the earth, and conſequently will compoſe a ſur- 
face reſembling a large ceiling, as flat as the viſible 
ſurface of the earth. Its concavity therefore is not 
real, but apparent: and when the heights of the 
c'ouds are unequal, ſince their real ſhapes and magni- 
tudes are all unknown, the eye can ſeldom diltinguilh 
the unequal diſtances of thoſe clouds that appear in 
the ſame directions, unleſs when they are very near us, 
or are driven by contrary currents of the air. $0 that 
the viſible ſhape of the whole ſurſace remains alike in 
both caſes. And when the ſky is either partly over- 
calt, or partly free from clouds, it is matter of fact 
that we retain much the ſame idea of its concavity as 


ſve Why the when it was quite overcaſt. | 
ON, wncavity The concavity of the heavens appears to the eye, 


« the ſey Which is the only judge of an apparent figure, to be a 
pears leſs leſs por: ion of a ſpherical ſurface than a hemitphere. 
"ana he- Dr Smith ſays, that the centre of the concavity is 
Mſphere. . 14 5 
much below che eye; and by taling a medium among 
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point D between A and B; and thereſore the angle 


diſtances of the higher parts of the ceiling will be gra- 
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ſeveral obſervations, he found the apparent diſtance cf Blue color 
its parts at the horizon to be generally between three of the Sky. 
and four times greater than the apparent diſtance of 
its parts overhead. For let the arch ABCD repre- Fig. 10. 
ſent the apparent concavity of the ſły, O the place of 

the eye, OA and OC the horizontal and vertic d appa- 

rent diſtances, whoſe proportion is required. Pirſt ob- 

ſerve when the ſun or the moon, or any cloud or (tar, 

is in ſuch a poſition at B, that the apparent arches BA, 

BC, extended on each fide of this object towards the 
horizon and zenith, ſeem equal to the eye; then 

taking the altitude of the object B with a quadrant, 

or a croſs- taff, or finding it by aſtronomy from the 

given time of obſervation, the angle AOB is known. 
Drawing therefore the line OB in the poſition thus 
determined, and taking in it any point B at plea- 

ſure, in the vertical line CO produced downwards, 

ſeek the centre E of the circle ABC, whoſe arches BA, 

BC, intercepted between B and the legs of the right 

angle AOC, ſhall be equal to each other; then will this 

arch ABCD repreſent the apparent figure of the ſky. 

For by the eye we eſtimate the diſtance between any 

two objects in the heavens by the quantity of {ky that 
appears to lie between them; as upon earth we 
eltimate it by the quantity of ground that lies be- 

tween them. The centre E may be found geometri- 

cally by conſtructing a cubic equation, or as quickly 

and ſufficiently exact by trying whether the chords 

BA, BC, of the arch ABC drawn by conjecture are 

equal, and by altering its radius BE till they are fo. 

Now in making ſeveral obſervations upon the ſun, and 

ſome others upon the moon and ſturs, they ſeemed to 

our author to biſe the verticle arch ABC at B, when 

their apparent altitudes or the angle AOB was abont 

23 degrees; which gives the proportion of OC to 

OA as 3 to 10 or as 1 to 3+ nearly, When the ſun 

was but 3o degrees high, the upper arch ſeemed always 

leſs than the under one; and, in our author's opinion, 
always greater when the ſun was about 18 or 20 de- 

grees high. 


6 5. Of the Blue Colour of ih: Sly, and of Blue and 


Green Shadows. 
* . . * * 23D 
Tus opinions of ancient writers concerning the co- Opinions of 


lour of the ſky merit no notice. The firſt who gave theancients 
any rational explanation was Fromondus. By him it reſpetinz 
was ſuppoſed, that the blueneſs of the ſky proceeded oe, 
from a mixture of the white light of the lun with the ©! © 77 
black ſpace beyond the atmoſphere, where there is 
neither retraction nor reflection. This opinion pre- 
vailed very generally even in modern times, and was 
maintained by Otto Guerick and all his cotemporaries, 
who aſſerted that white and black may be mixed in 
ſuch a manner as to make a blue. M. Bouguer had 
recourſe to the vapours diifuſed through the atm 
ſphere, to account for the reflection of the blue rays 
rather than any other. He ſeems however to ſuppoſe, 
that it ariſes from the conſtitution of the air itſelt, 
whereby the fainter coloured rays are incapable of 
making their way through any confiderable tract of 
it. Hence he is of opinion, that the colour of the air 
is properly blue; to which opinion Dr Smith ſcems alio 
to have inelined. 
To this blue colour of the {ky is owing the appear- 
ance of blue and green thadows in the mornings and 


evening 85. 
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Vive colour evenings, —Theſe were firſt taken notice of by M. 
of the Sky. Buffon in the month of July 1742, when he obſerved 
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321 that the ſhadows of trees which fell upon a white wall 
Green ſha- were green. He was at that time ſtanding upon an 
dowsobſer- eminence, and the ſun was ſetting in the cleft of a 
ved by mountain, ſo that he appeared conſiderably lower than 
M. vulton. che horizon. The ſky was clear, excepting in the 

weſt, which, though free ſrom clouds, was lightly 
fhaded with vapours, of a yellow colour, inclining to 
red. 'Then the ſun itſelf was exceedingly red, and was 
feemingly at leaft four times as large as he appears 
to be at mid-day. In thefe circumſtances, he ſaw 
very diſtincily the ſhadows of the trees, which were 
$O or 40 feet from the white wall, coloured with a 
ight green, Cee to blue. The ſhadow of an ar- 
bour, which was three feet from the wall, was ex- 
actly drawn upon it, and looked as if it had been 
newly painted with verdegriſe. This appearance laſt- 
ed near five minutes; after which it fainter, 
and vaniſh:d at the fame time with the light of the 
ſun. 

The next morning, at ſunriſe, he went to obſerve 
other ſhadows, upon another white wall ; but inſtead 
of finding them green, as he expected, he obſerved 
that they were blue, or rather of the colour of lively 
indigo. The ſky was ſerene, except a flight covering 
of yellowiſh vapours in the eaſt; and the fun aroſe be- 
hind a hill, fo that it was elevated above his horizon. 
In theſe circumſtances, the blue ſhadows were only vi- 
ſible three minutes; after which they appeared black, 
and in the evening of the fame day he obſerved the 
green ſhadows exactly as before. Six days paſſed 
without his being able to repeat his obſervations, on 
account of the clouds; but the 7th day, at ſunſet, 
the ſhadows were not green, but of a beautiful ſky- 
blue. He alſo obſerved, that the ſky was in a great 
meaſure free frem vapours at that time; and that 
the ſun ſet behind a rock, ſo that it diſappeared be- 
fore it came to his horizon. Afterwards he often 
obſerved the ſhadows both at ſunriſe and ſunſet ; but 
always obſerved them to be blue, though with a great 
variety of ſhades of that colour. He ſhowed this 

henomenon to many of his friends, who were as much 
farpriſed at it as he himſelf had been; but he ſays 
that any perſon may ſce a blue ſhadow, it he will only 
hold his finger Deſore a piece of white paper at fun- 
riſe or ſunſet. | | 

The firſt perſon who attempted to explain this phe- 
nomenon was the Abbe Mazeas, in a memoir of the 
ſociety in Berlin ſor the year 1752. He obſerved, 

that when an opaque body was illuminated by the 
moon and a candle at the ſame time, and the two 
ſhadows were caſt upon the ſame white wall, that 
which was enlightened by the candle was reddiſh, and 
that which was erlightened by the moon was blue. 
But, without attending to any other circumſtances, he 
ſappoſed the change of colour to be occaſioned by the 
diminution of the light; but M. Melville, and M. 
Bouguer, both independent of one another, ſeem to 
Lave hit upon the true cauſe cf this curious appear- 
ance, and which hath been already hinted at The for- 
mer of theſe gentlemen, in hi attempts to explain the 
blue colour of the ſky, obſerves, that ſince it is cer- 
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becauſe it reffects one ſort of rays more abundantly 
2 


tain that no body aſſumes any particular colour, but 
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thin the reſt ; and ſince it cannot be ſuppoſed that the Blue colon 
conſtituent parts of | wot) air are groſs enough to ſepa- of the sb. 
rate any colours of themſelves; we muſt conclude with —— 
Sir Iſaac Newton, that the violet and blue making 
rays art reflected more copiouſly than the reſt, by the 
finer vapours diffuſed through the atmoſphere, whoſe 
parts are not big enough to give them the appearance 
of viſible opaque clouds. And he ſhows, that in proper 
circumſtances, the bluiſh colour of the ſky-light may 
be actually feen on bodies illuminated by it, as, he 
ſays, it is objected ſhould always happen upon this hy- 
potheſis. For that if, on a clear cloudleſs day, a ſheet 
of white paper be expoſed to the ſun's beams, when 
any opaque body is placed upon it, the ſhadow which 
is illuminated by the ſky only will appear remarkably 
bluiſh compared with the reſt of the paper, which re- 


ceives the ſun's direct rays. 


M. Bougrer, who has taken the moſt pains with 
this ſubject, obſerves, that as M. Buffon mentions the 
ſhadows appearing green only twice, and that at all 
other times they were blue, this is the colour which 
they regularly have, and that the blue was changed 
into green by ſome accidental circumitance. Green, 
he ſays, is only a compoſition of blue and yellow, fo 
that this accidental change may have ariſen from the 
mixture of ſome yellow rays in the blue madow; and 
that perhaps the wall might have had that tinge, fo 
that the blue is the only colour for which a general 
reafon is required. And this, he ſays, maſt be derived 
from the colour of pure air, which always appears 
blue, and which always reflects that colour upon all 
objects without diſtinction; but which is too faint 
to be 8 when our eyes are ſtrongly affected 
by the light of the ſun, refle&ed from Bey objects 
around us. 

To confirm this hypotheſis, he adds ſome curions 
obſervations of his own, in which this appearance is 
agreeably diverſified. Being at the village of Boucholtz 
in July 1764, he obſerved the ſhadows projected on the 
white paper of his pocket-book, when the ſky was clear. 2; 
At half an hour paſt 6 in the evening, when the fun was Curibusob- 
about four degrees high, he obſerved that the ſhadow fervations 
of his finger was of a dark grey, while he held the relatine co 
paper oppoſite to the ſun ; but when he inclined it al- this fub- 
molt horizontally, the paper had a bluiſh caft, and the] 
ſhadow upon it was of a beautiſul bright blue. 

When his eye was placed between the ſun and the 
paper laid horizontally, it always appeared of a bluiith 
caſt; but when he held the paper thus inclined be- 
tween his eye and the fun, he could diſtinguiſh, upon 
every little eminence oecafioned by the inequ ility of 
the ſurface of the paper, the principal of the priſma- 
tie colours. He allo perceived them upon his nai's, 
and upon the ſkin of his hand. "This multitude of co- 
loured points, red, yellow, green, and blue, almoſt ef- 
faced the natural colour of the objects. 

At three quarters paſt fix, the ſhadows began to be 
blue, even when the rays of the ſun fell perpendicu- 
larly. The colour was the moſt lively when the rays 
fell upon it an angle of 45 degrees; but with a lets 
inclination of the paper, he could diſtinctly perceive, 
that the blue ſhadow had a border of a ſtronger blue 
on that fide which looke1 towards the ſky, and a red 
border on that fide which was turned towards the 
earth. To ſee theſe borders, the body that —_ 
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Different ſhadow was obliged to be placed very near the paper; 
coloured and the nearer it was the more ſenſible was the red 
Shadows: border. At the diſtance of three inches, the whole 


ſhadow was blue. At every obſervation, after having 
held the paper towards the ſky, he turned it towards 
the earth, which was covered with verdure ; holding it 
in ſuch a manner, that the ſun might ſhine upon it 
while it received the ſhadows of various bodies; but 
in this poſition he could never perceive the ſhadow to 
be blue or green at any inclination with reſpe& to the 
ſun's rays. | 

At ſeven o'clock, the ſun being ill about two de- 
grees high, the ſhadows were of a bright blue, even 
when the rays fell perpendicularly upon the paper, but 
were the brightelt when it was inclined at an angle of 
45. At this time he was ſurpriſed to obſerve, that 
a large tract of {ky was not favourable to this blue eo- 
lour, and that the ſhadow falling upon the paper placed 
horizontally was not coloured, or at leaſt the blue was 
very faint. This ſingularity, he concluded, arofe from 
the ſmall difference between the light of that part of 
the paper which received the rays of the ſun and that 
which was in the ſhade i»<his ſituation, In a fitua- 
tion preciſely horizontal, the difference would vanith, 
and there could be no ſhadow. Thus too much or too 
little of the ſun's light produced, but for different rea- 
ſons, the ſame effect; for they both made the blue 
light reflected from the {ky to become inſenſible. This 
gentleman never ſaw any green ſhadows, but when he 
made them fall on yellow paper. But he does not 
abſolutely ſay, that green ſhadows cannot be produ- 
ced in any other manaer ; and fuppoſes, that it it was 
on the ſame wall that M. Buffon faw the blue ſha- 
dows, ſeven days after having ſeen the green ones, the 
cauſe of it might be the mixture of yellow rays, re- 
flected from the vapours, which he obſerves were of 
that colour. | 

Theſe blue ſhadows, our author obſerves, are not 
confined to tie times of the ſun-riling and ſun-ſetting ; 


confined to ON the 19th of July, when the ſun has the greateſt 
tbe morn- force, he obſeryed them at three o'clock in the at- 


ternoon, but the jun ſhone through a miſt at that 
time. 

If the ſky is clear, the ſhadows begin to be blue; 
when, it they be projected horizontally, they are eight 
times as long as — height of the body that produces 
them, that is, when the centre of the ſun is 9? 87 
above the horizon. This obſervation, he ſays, was 
made in the beginning of Augult. 

Beſides theſe coloured thadows, which are produced 
by the interception of the direct rays of the ſun, our 
anthor obſerved others ſimilar to them at every hour of 
the day, in rooms into which the light of the ſun was 
reflected from ſome white body, it any part of the 
clear {ky could be ſeen from the place, aud all unne- 
ceſſary light was excluded as much as poſſible. Ob- 
ſerving theſe precautions, he ſays that the blue tha- 
dows may be ſeen at any hour ot the day, even with 
the direct light of the ſun; and that this colour will 
diſappear in all thoſe places of the ſhadow from which 
the blue ſky cannot be ſeen, | 

All the obſervations that our author made upon the 
yellow or reddiſh borders of thadows abovemention- 
ed, led him to conclude, that they were occalioned by 
the interception. of the {ky-.light, whereby part of the 

Vor. XIII. 


ſhadow was illuminated either by the red rays reflect. lrradiation: 

ed from the clouds, when the ſun is near the horizon, of the Sun's 

or from ſome terreſtrial bodies in the neighbourhood, LZH, &< 

This conjecture is favoured by the neceſſity he was 

under of placing any body near the paper, in order to 

produce this bordered ſhadow, as he ſays it is eaſily 

demonltrated, that the interception of the ſky-light 

can only take place when the breadth of the opaque 

body is to its diſtance from th2 white ground on which 

the ſhadow falls, as twice the fine of halt the ampli- 

tude of the ſky to its coſine. 237 
At the concluſion of his obſervations on theſe blue Another 

ſhadows, he gives a ſhort account of another kind of kind of 

them, which, he does not doubt, have the ſame ori- ados. 

gin, 'Theſe he often ſaw early in the ſpring when he 

was reading by the light of a cand!e in the morning, 

and conſequently the twilight mixed with that of his 

candle. In theſe circumſtances, the ſhadow that was 

made by intercepting the light of his candle, at. the di- 

ſtance of about fix feet, was of a beautiful and clear 

blue, which became deeper as the opaque body 

which made the ſhadow was brought nearer to the 

wall, and was exceedingly deep at the diſtance of a 

few inches only, But wherever the day-light did not 


come, the ſhadows were all black without the leaſt 
mixture of blue. 


$ 6. Of the Irradiations of the Sun's Light appearing 
through the interſtices of the Clouds. 


Tuis is an appearance which every one muſt have 
obſerved when the ſky was pretty much overcaſt with 
clouds at ſome diſtance ſrom each other. At that time 
ſeveral large beams of light, ſomething like the appear- 
ance of the light of the ſun admitted into a ſmoaky 
room, will be ſeen generally with a very conſiderable 
degree of divergence, as if the radiaat point was ſi- 
tuated at no great diſtance above the clouds. Dr 
Smith obſerves that this appearance is one of thoſe 
which ſerve to demonſtrate that very high and remote 
objects in the heavens do not appear to us in their real 
ſhapes and politions, but according to their perſpective 
projections on the apparent concavity of the ſky. He 
acquaints us, that though theſe beams are generally 
ſeen diverging, as repreſented in fig. 11. it is not al- Plate 
ways the caſe. He himſelf, in particular, once ſaw CCCLXI. 
them converging towards a point diametrically oppo- C 238 
ſite to the ſun; for, as near as he could conjecture, the een 
oY k , * J ing irradi- 
Point to which they converged was ſituated as much at ions ob- 
below the horizon as the ſun was then elevated above ſerved by 


the oppoſite part of it. I'his part is repreſented by Dr Smith. 
the line Di, and the point below it in oppoſition to Fig. 12. 


the ſun is E; towards which all the beams » /, vt, &c. 
appeared to converge. 239 

« Obſerving (ſays our author) that the point of The pnene- 
convergence was oppoſite to the ſun, I began to ſuſpect menon ex- 
that-this unuſual phenomenon was but a cale of the PlAined by 
uſual apparent divergence of the beams of the ſun from 22M 
his apparent place among the clouds, as repreſented in 
fig. 11. I ſay an apparent divergence ; for though no- 
thing is more common than for rays to diverge 4. a 
luminous body, yet the divergence of theſe beams in 
ſuch large angles is not real, but apparent. Becauſe it 
is impoſlible for the direct rays of the fun to croſs cae 
another at any point of the apparent concavity of he 
{ky, in a greater angle than about half a degree. For 
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angle at any point of his body of but 20 or 22 ſeconds 
at mult ; and the diameter of our viſible horizon being 
extremely ſmaller than that of the earth ; it is plain, 


that all the rays which fall upon the horizon from any 


given point ot the ſun, muſt be inclined to each other 
in the imalleſt angles imaginable : the greateſt of them 
being as much ſmaller than that angle of 22 ſeconds, 
as the diameter of the viſible horizon is ſmaller than 
that of the earth. All the rays that come to us from 
any given point of the ſum may therefore be conſider- 
ed as parallel to cach other ; as the rays eBg from the 
point e, or fBh from the oppoſite point /; and con- 
ſequently the rays of theſe two pencils that come from 
oppoſite points of the ſun's real diameter, and croſs each 
other in the ſun's apparent place B among the clouds, 
can conſtitute no greater an angle with each other 
than about half a degree; this angle of their interſec- 
tion B/ being the ſame as the ſun would appear un- 
der to an eye placed among the clouds at B, or (which 
is much the ſame) to an eye at O upon the ground. 
Becauſe the ſun's real diſtance OS is inconceivably 
greater than his apparent diſtance OB. Theretore the 
rays of the ſun, as Bg, B/, do really diverge from his 
apparent place B in no greater angles gBh than about 
halt a degree. - Nevertheleſs they appear to diverge 
from the place B in all poſſible angles, and even in op- 
poſite directions. Let us proceed then to an explana- 
tion of this apparent divergence, which is not ſelf-evi- 
dent by any means ; though at firſt ſight we are apt to 
think it is, by not diſtinguiſhing the vaſt difference 
between the true and apparent diſtances of the ſun. 

« What I am going to demonſtrate is this. Sup- 
poſing all the rays of the ſun to fall accurately paral- 
lel to each other upon the viſible horizon, as they do 
very nearly, yet in both caſes they muſt appear to di- 
verge in all poſſible angles. Let vs imagine the hea- 
vens to be partly overcaſt with a ſpecious bed of bro- 
ken clouds, v, v, v, &c. lying parallel to the plane of 
the viſible horizon, here repreſented by the line AOD ; 
and when the ſun's rays fall upon theſe clouds in the 
parallel lines s uv, s v, &c. let ſome of them paſs through 
their intervals in the lines vt, vt, &c. and fall upon 
the plane cf the horizon at the places 7, t, &. And 
ſince the reſt of the incident rays s v, s v, are ſuppoſed 
to be intercepted from the place of the ſpectator at O 
by the cloud x, and from the intervals between the 
tranſmitted rays vt, vt, &c. by the clouds v, v, &c. a 
ſmall part of theſe latter rays vt, vt, when reflected 
cvery way from ſome certain kind of thin vapours float- 
ing in the air, may undoubtedly be ſufficient to affect 
the eye with an appearance ot lights and ſhades, in 
the ſorm of bright beams in the places vt, v, &c. 
and of dark ones in the intervals between them ; jult 
as the like beams of light and ſhade appear in a room 
by refletions of the ſun's rays from a ſmoky or duſty 
air withm it; the lights and ſhades being here occa- 
ſioned by the tranimiſhon of the rays through ſome 
parts of the window, and by their interruption at other 

arts. 
a Now, if the apparent concavity of this bed of 
clouds v, v, to the eye at O, be repreſented by the 
arch ABCD, and be cut in the point B by the line OBx 
drawn parallel to the beams tw; it will be evident by 
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the rules of perſpective, that theſe long beams will not Irradiations 
appear in their real places, but upon the concave AB of the Sun“ 
CD diverging every way from the place B, where the L. Skt, de. 
ſun himſelf appears, or the cloud x that covers his 1 
body, as repreſented ſeparately in full view in fig. 11. 

« And for the ſame reaſon, if the line BO be pro- 
duced towards E, below the plane of the horizon AOD, 
and the eye be directed towards the region of the ſky 
directly above E, the lower ends of the ſame real beams 
vt, vt, will now appear upon the part DF of this 
concave z and will ſeem to converge towards the point 
E, ſituated juſt as much belgw the horizon as the op- 
polite point B is above Fc Which is ſeparately repre- 
ſented in full view in fig. 12. 

« For if the beams vf, vt, be ſuppoſed to be viſible 
throughout their whole lengths, and the eye be.dire&- 
in a plane perpendicular to them, here repreſented 
by the linc OF; they and their intervals will appear 
broadeſt in aud about this plane, becauſe theſe parts 
of them are the neareſt to the eye; and therefore their 
remoter parts and intervals will appear gradually nar- 
rower towards the oppoſite ends of he line BE. As 
a farther illuſtration of this watter, we may conceive 
the ſpectator at O to be ſituated upon the top of ſo 
large a deſcent OHI towards a remcte valley IK, and 
the ſun to be ſo very low, that the point E, oppolite 
to him, may be ſeen above the horizon of this ſhady 
valley. In this caſe it is manifeſt, that the ſpectators at 
O would now ſee theſe beams converging ſo far as 
to meet each other at the point E in the iky itſelf. 

« I do not remember to have ever ſcen any pheno- Not ober- 
menon of this kind by moon-light ; not ſo much as of vcd by 
beams diverging from her apparent place. Probably moon- 
her light is too weak after reflections from any kind list. 
of vapours, to cauſe a ſenſible appearance of lights and 
ſhades ſo as to form theſe beams. And in the unuſual 
phenomenon I well remember, that the converging 
ſun- beams towards the point below the horizon were 
not quite ſo bright and ſtrong as thoſe uſually are that 
diverge from him; and that the ſky beyond them ap- 
peared very black (ſeveral ſhowers having paſſed that 
way), which certainly contributed to the evidence of 
this appearance, Hence it is probable that the thin- 
neſs and weakneſs of the reflected rays from the va- «+ 
pours oppoſite to the ſun, is the chief cauſe that this 
appearance is ſo very uncommon in compariſon to that 
other of diverging beams. For as the region of the 
{ky round about the ſun is always brighter than the 
oppolite one, ſo the light of the diverging beams 
ought allo to be brighter than that of the conver- 
ging ones, For, though rays are reflected from rough 
unpoliſhed bodies in all poſſible directions, yet it is 
a general obſervation, that more of them are reflect- 
ed torwards obliquely, than are refleted more di- 
realy backwards. Belides, in the preſent caſe, the 
incident rays upon the oppoſite region to the ſun, 
are more diminiſhed by eontinual reflections trom a 
longer tract ot the atmoſphere, that the incident 
rays upon the region next the ſun. he 

The common phenomenon of diverging beams, I Fo 
think, is more frequent in ſummer than in winter, and Jivergil 
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tore more ſtrongly reflective than the higher; be- n 
cauſe the lower iky-light is not ſo bright as the up- 
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mumina- per becauſe the air is generally quicter in the morn- 
tion of the ings and evenings than about noon-day ; and laſtly, 
nnn 4 becauſe many ſorts of vapours are exhaled in greater 
— coat plenty in ſummer than in winter, from many kinds of 
volatile vegetables; which vapours, when the air is 
cooled and condenſed in the mornings and evenings, 
may become denſe enough to reflect a ſenſible light.“ 


97. Of the Illumination of the Shadow of the Earth by 
the refraction of the A'moſphere. 


Tur ancient philoſophers, who knew nothing of the 
refractive power of the atmoſphere, were very much 
perplexed to account for the body of the moon Leing 
viſible when totally eclipſed. At ſuch times ſhe gene- 

242 rally appears of a dull red colour, like tarniſhed cop. 
Why the per, or of iron almoſt red-hot. This, they thought, 
moon is vi- was the moon's native light, by which ſhe became vi- 
ſible when ſible when hid from the brighter light of the ſun. 
2 Plutarch indeed, in his diſcourſe upon the face of the 
eelpleg. moon, attributes this appearance to the light of the 

fixed ſtars reflected to us by the moon; but this muſt 
be by far too weak to produce that effect. The true 
cauſe of it is the ſcattered beams of the ſun bent into 
the earth's ſhadow by refractions through the atmo- 
ſphere in the following manner. 

Plate « Let the body of the ſun, ſays Dr Smith, be repre- 
CCCLXII. ſented by the greater circle ab, and that of the earth by 

fig. 1. the leſſer one cd; and let the lines ace and bde touch 
them both on their oppoſite ſides, and meet in e beyond 
the earth ; then the angular ſpace c ed will repreſent the 
conic figure of the earth's ſhadow, which would be to- 
tally deprived of the ſun's rays, were none of them 
bent into it by the refractive power of the atmoſphere. 
Let this power juſt vaniſh at the circle i, concentric 
to the earth, ſo that the rays ah and bi, which touch 
its oppoſite ſides, may proceed unreftracted, and meet 
each other at 4. Then the two neareſt rays to theſe 
that flow within them, from the ſame points à and b, 
being refracted inwards through the margin of the at- 


'The ſun's horizontal parallax 
* Eucl, I. Their difference“ is — 
prop. 323. 


Their ſum Þ is - 


Therefore (by a preceding prop.) we have im: In:: 
(ang. un: ang. mu: : 83'—10”: 62'—10"::) 4: 

in round numbers; which was to be proved. It is 
eaſy to collect from the moon's greateſt horizontal pa- 
rallax of 62'—10', that her leaſt diſtance 7 2 is about 
554 ſemidiameters of the earth; and theretcre the 
greateſt length 77 of the dark ſhadow, being three quar- 
ters of tm, is about 415 ſemidiumeters. 

« The difference of the laſt mentioned angles nu, 
tun, is mun=21', that is, about two thirds of 31 — 
40”, the angle which the whole diameter of the ſun 
ſubtends at u. Whence it follows, that the iaiddle 
point m of the moon centrally eclipſed, is illuminated 
by rays which come from two thirds of every diame- 
ter of the ſnn's diſk, and paſs by one fide of the 
earth; and alſo by rays that come ſrom the oppoſite 


; þ 


The ſun's leaſt apparent ſemidiameter 


Double the horizontal refraction 


The moon's greateſt horizontal parallax 
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moſphere, will croſs each other at a point /, ſomewhat Illumina- 
nearer to the earth than 4; and in like manner, two ray lag the 
oppoſite rays next within the two laſt will croſs each ih. privy 
other at a point n, ſomewhat nearer to the earth than 7 
having ſuffered greater refractions, by paſſing through 

longer and denſer tracts of air lying ſomewhat nearer 
to the earth. The like approach of the ſucceſſive in- 
terſections 4, I m, is to be underſtood of innumerable 
couples of rays, till you come to the interſe tion x of 
the two innermoſt; which we may ſuppoſe juſt to touch 
the earth at the points 0 and p, It is plain then, that 
the ſpace bounded by theſe rays on, np, will be the only 
part of the earth's ſhadow wholly deprived of the ſun's 
rays. Let ng repreſent part of the moon's orbit 
when it is neareſt to the earth, at a time when th: 
earth's dark ſhadow o7þ is the longeſt: in this caſe I 
will ſhow that the ratio of u to tn is about 4 to 3; 
and conſequently that the moon, thoug: centrally eclip- 
ſed at m, may yet be viſible by means of thoſe ſcatter- 
ed rays above-mentioned, firſt tranſmitted to the moon 
by reſraction through the atmoſphere, and from thence 
reflected to the earth. 

For let the incident and emergent parts ag, ru, 
of the ray aq9 ru, that jult touches the earth at o, be 
produced till they meet at u, and let agu produced 
meet the axis f produced in x; and joining us and 
um, ſince the refractions of an horizontal ray paſling 
from o to r, or from o to g, would be alike and equal, 
the external angle zu is double the quantity of the 
uſual refraction of an horizontal ray; and the angle 
ans is the apparent meaſure of the ſun's ſemidiameter 
ſeen from the earth; and the angle 271 is that of the 
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earth's ſemidiameter / « ſeen from the fun (called his 


horizontal parallax) ; and laſtly, the angle u mt is that 
of the earth's ſemidiameter ſeen from the moon (call- 
ed her horizontal parallax) ; becauſe the elevation of 
the point uv above the earth is too ſmall to make a ſen- 
ſible error in the quantity of theſe angles; whoſe mea- 
ſures by aſtronomical tables are as follow : 


ang. aut = 15 —50" 
- = ang.ust = 00—10 


= ang. ixu = 15—40 
= ang. nux = 67—30 


= ang. tnu = 83—10 
= ang.tmu= 62—10 


two thirds of every one of the ſaid diameters, and 
paſs by the other fide of the earth. This will appear 
by conceiving the ray 49 to be inflexible, and 
its middle point 6 to ſlide upon the earth, while the 
part 7 is approaching to touch the point ; for 
then the oppolite part ga will trace over two thirds 
of the ſun's diameter. The true proportion of the 
angles num, aus, could not be preſerved in the 
teheme, by reaſon of the ſun's immenſe diſtance and 
magnitude with reſpect to the earth. 

„Having drawn the line a «, it is obſervable, that 
all the incident rays, as ag, ex, flowing from any one 
point of the ſun to the circumference of the carth, 
will be collected to a focus a, whoſe diſtance f a is let; 
than 7 in the ratio of 62 to 67 nearly; and thus 
an image of the ſun will be formed at « 8, whoſe rays 

Uu 2 us 
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Meaſures will diverge upon the moon. For the angle # «u is the 
of light. difference of the angles * u, u. found above; and 
: fe: im:: ang. fn: ang. en:: 62'—10" : 67—30". 

« The rays that flow next above ag and a=, by 
paſſing through a thinner part of the atmoſphere, will 
be united at a point in the axis 414 ſomewhat far- 
ther from the earth than the laſt focus «; and the ſame 
may be ſaid of the rays that paſs next above theſe, 
and ſo on ; whereby an infinite ſeries of _—_ of the 
ſan will be formed, whoſe diameters and degrees of 
brightneſs will increaſe with their diſtances fromthe 
earth. 

« Hence it is manifeſt why the moon eclipſed in her 
perigee is obſerved to appear always duller and dark- 


243 
Why the 
moon ap- 


pearsduller er than in her apogee. The reaſon why her colour 


when eclip- ig 
ſed in her 


perigee 
than in her 


apogee. 


always of the copper kind between a dull red and 
orange, I take to be this. The blue colour of a clear 
ſky thows manifeſtly that the blue-making rays are 
more copiouſly reflected from pure air than thoſe of 
any other colour; conſequently they are leſs copiouſly 
tranſmitted through it among the reſt that come from 
the ſun, and ſo much the leſs as the tract of air 
through which they paſs is the longer. Hence the 
common colour cf the ſan and moon is whiteſt in the 
meridian, and grows gradually more inclined to di- 
Juted yellow, orange, and red, as they deſcend lower, 
that is, as the rays are tranſmitted through a longer 
tract of air; which tract being ſtill lengthened in paſ- 
ſing to che moon and back again, cauſes a ſtill great- 
cr Foſs of the blue · waking rays in proportion to the 
reſt; and ſo the reſulting colour of the tranſmitted 
rays mult lie between a dark orange and red, accord- 
ing to Sir Iſaac Newton's rule for finding the reſult 
of a mixture of colours. We have an inſtance of the 
reverſe of this caſe in leaf-gold, which appears yellow 
by reflected and blue by tranſmitted rays. Ihe cir- 
cular edge of the ſhadow in a partial eclipſe appears 
red; becaufe the red-making rays are the leaſt refrac- 
ted of all others, and conſequently are left alone in the 
conical ſurface of the ſhadow, all the reſt being re- 
ſracted into it. 


98. Of the Meaſures of Light. 


Trar ſome luminous bodies give a ſtronger, and 

others a weaker light, and that ſome refle& more 

3 light than others, was always obvious to mankind; 

M. Bou- but no perſon, before M. Bouguer, hit upon a toler- 

guer's con- able method ct aſcertaining the proportion that two 

trivances or more lights bear to one other. The methods he 
lor _—_— moſt commonly uſed were the following. 

82 He took two pieces of wood or paſteboard EC and 

cccLxnu. CD (tig. 4.), in which he made two equal holes P 

and Q, over which he drew pieces of oiled or white 

paper. Upon theſe holes he contrived that the light 

of the different bodies he was comparing ſhould fall ; 

while he placed a third piece of paſteboard FC, ſo as 

to prevent the two lights from mixing with one ano- 

ther. Then placing himſelf ſometimes on one fide, 


and ſometimes on the other, but generally on the op- 
poſite ſide of this inſtrument, with reſpect to the light, 
he altered their poſition till the papers in the two holes 
appeared to be equally enlightened, This being done, 
he computed the proportion of their light by the 
ſquares of the diſtances at which the luminous bodies 
were placed from the objects. If, for inſtance, the 
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diſtances were as three and nine, he concluded that the Meaſures, 
light they gave were as nine and eighty-one. Where of Light. 
any light was very faint, he ſometimes made uſe f 
lenſes, in order to condenſe it; and he incloſed them 
in tubes or not as his particular application of them 
required. 
To meaſure the intenſity of light proceeding from 
the heavenly bodies, or reflected from any part of the 
ſky, he contrived an inſtrument which reſembles a 
kind of portable camera obſcura. He had two tubes, 
of which the inner was black, faſtened at their lower 
extremities by a hinge C, (fig. 5.) At the bottom of 
theſe tubes were two holes, R and 8, three or four 
lines in diameter, covered with two pieces of fine white 
paper. The two other extremities had each ot them 
a circular aperture, an inch in diameter; and one of 
the tubes conſiſted of two, one of them ſliding into 
the other, which produced the ſame effect as varyin 
the aperture at the end. When this inſtrument is uſed: 
the obſerver has his head, and the end of the inſtru- 
ment C, ſo covered, that no light can fall upon his eye, 
beſides that which comes through the two holes 8 and 
R, while an aſſiſtant manages the inſtrument, and 
draws out or ſhortens the tube DE, as the obſerver di- 
rects. When the two holes appear equally illumina- 
ted, the intenſity of the lights is judged to be inverſely 
as the ſquares of the tubes. | 
In uſing this inſtrument, it is neceſſary that the ob- 
je& ſhould ſubtend an angle larger than the aperture 
A or D, ſeen from the other end of the tube; for 
otherwile, the lengthening of the tube has no eſtect. 
To avoid, in this caſe, making the inſtrument of an 
inconvenient length, or making .the aperture D too 
narrow, he has recourſe to another expedient. He 
conſtructs an inſtrument, repreſented (fig. 6.), conſiſt- 
ing of two object- glaſſes, AE and DF, exactly equal, 
fixed in the ends of two tubes fix or ſeven feet, or, in 
ſome caſes, 10 or 12 feet long, and having their foci at 
the other ends. At the bottom of theſe tubes B, are 
two holes, three or four lines in diameter, covered with 
a piece of white paper; and this inſtrument is uſed 
exactly like the former. 
If the two objects to be obſerved by this inſtrument 
be not equally luminous, the light that iſſues from them 
mult be reduced to an equality, by diminiſhing the 
aperture of one of the object- glaſſes; and then the re- 
maining ſurface of the two glaſſes will give the propor- 
tion of their lights. But for this purpoſe, the central 
parts of the glaſs muſt be covered in the ſame propor- 
tion with the parts near the circumference, leaving the 
aperture ſuch as is repreſented (fig. 7.), becauſe the 
middle part of the glaſs is thicker and leſs tranſparent 
than the reſt. 
If all the objects to be obſerved lie nearly in the ſame 
direction, our author obſerves, that theſe two long tubes 
may be reduced into one, the two obje-glaſſes being 
placed cl.ſe together, and one eye-glaſs ſufficient for 
them both. The inſtrument will then be the ſame with 
that of which he publiſhed an account in 1948, and 
which he called a heliometer, or aftrometer. 245 
Our author obſerves, that it is not the abſolute Theſe in- 
quantity, but only the intenſity of the light, that is rumen? 
mcaſured by theſe two inſtruments, or the number of * a 
rays, in proportion to che ſurſace of the luminous bo- 2 


ads l intenſity ol 
dy; and it is of great importance that theſe two things ligtt. 
: be 
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Meaſures be — iſhed, The intenſity of light may be very 
of Light, great, when 


by 


=... 


the quantity, and its power of illumina- 
tiag other bodies, may be very ſmall, on account of 
the ſmallneſs of its ſurface ; or the contrary may be 
the caſe, when the ſurface is large, 

Having explained theſe methods which M. Bouguer 
took to meaſure the different proportions ot light, we 
ſhall ſabjoin in this place a few miſcellaneous examples 
of his application of them. 

It is obſervable, that when a perſon ſtands in a place 
where there is a ſtrong light, he cannot diſtinguith 
objects that are placed in the ſhade: nor can he ſee 
any thing npon going immediately into a place where 
there is very little light. It is plain, therefore, that 
the action of a ſtrong light upon the eye, and alſo the 
impreſſion which it leaves upon it, makes it inſenſible 
to the effect of a weaker light. M. Bouguer had the 
curioſity to endeavour to aſcertain the proportion be- 
tween the intenſities of the two lights in this caſe; 
and by throwing the light of two equal candles upon 
a board, he found that the ſhadow made by intercept- 
ing the light of one of them, coul i not be perceived 
by his eye, upon the place enlightened by the other, 
at little more than eight times the diſtance ; from 
whence he concluded, that when one light is eight 
times eight, or 64 times leſs than another, its pre- 
ſence or abſence will not be perceived. He allows, 
however, that the effect may be different on different 
eyes; and ſuppoſes that the boundaries in this caſe, 
with reſpec to different perſons, may lie between 60 
and 80. Iz 

Applying the two tubes of his inſtrument, men- 
tioned aBove, to meaſure the intenſity of the light re- 
flected from different parts of the ſky : he found, that 
when the ſun was 25 degrees high, the light was four 
times ſtronger at the diitance of eight or nine degrees 
from his body, than it was at 31 or 32 degrees. But 
what ſtruck him the 1noſt was to find, that when the 
ſun is 15 or 20 degrees high, the light decreaſes on 
the ſame parallel to the horizon to 110 or 120 de- 
grees, and then increaſes again to the place exactly op- 
poſite to the ſun. g 

The light ot the ſan, our author obſerves, is too 
ſtrong, and that of the ſtars too weak, to determine 
the variation of their light at different altitudes : but 
as, in both caſes, it muſt be in the ſame proportion 
with the diminution of the light of the moon in the 
ſame circumſtances, he made his obſervations on that 
luminary, and found, that its light at 199 16, is to 
its light at 66? 11', as 1681 to 2500; that is, the 

ä one is nearly two thirds of the other. He choſe thoſe 
riation of Particular altitudes, becauſe they are thoſe of the ſun 
the licht of at the two ſolſtices at Croific, where he then reſided. 
the moon When one limb of the moon touched the horizon of 
ar different the ſea, its light was 2000 times leſs than at the alti- 
* tude of 66 11'. But this proportion he acknowledges 
muſt be ſubject to many variations, the atmoſphere 
near the earth varying ſo much in its denfity. From 
this obſervation he concludes, that at a medium light 
is diminiſhed in the proportion of about 2500 to 1681, 
in traverſing 7469 toiſes of denſe ai, | 
. Laſtly, our accurate philoſopher applied his inſtru- 
in different ment to the different parts of the ſun's diſk, and found 
parts of the that the centre is conſiderably more luminous than the 


a a the extremities of it. As near as he ceuld make the ob- 
un an 5 
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ſervation, it was more luminous than a part of the diſk Meaſures 
Achs of the ſemidiameter from it, in the proportion of Light. 
of 35 to 28; which, as he obſerves, is more than in s 
the proportion of the ſines of the angles of obliquity. 
On the other hand, he obſerves, that both the primary 
and ſecondary planets are more luminous at their edges 
than near their centres. 
The compariſon of the light of the ſun and moon is 
a ſubje& that has frequently exerciſed the thoughts of 
philoſophers ; but we find nothing but random conjec- 
tures, before our author applied his accurate meaſures 
in this caſe. In general, the light of the moon is 
imagined to bear a much greater proportion to that of 
the ſun than it really does; and not only are the ima- 
ginations of the vulgar, but thoſe of philoſophers al- 
{o, impoſed upon with reſpect to it. It was a great 
ſurpriſe to M. de la Hire to find that he could not, by 
the help of any burning mirror, colle& the beams of the 
moon in a ſufficient quantity to produce the leaſt ſenſi- 
ble heat. Other philoſophers have ſince made the like 
attempts with mirrors of greater power, though without 
any greater ſucceſs ; but this will not ſurprite us, when 
we ſee the reſult of M. Bouguer's obſervations on this 
ſubject. 148 
In order to ſolve this curious problem concerning the M- lou- 
compariſon of the light of the ſun and moon, he compa- *'* 8 
red each of them to that of a candle in a dark room, one concęruing 
in the day- time, and the other in the night following, the light of 
when the moon was at her mean diſtance from the the moon. 
earth ; and, after many trials, he concluded that the 
light of the ſua is about 300,000 times greater than that 
of the moon; which is ſuch a diſproportion, that, as he 
obſerves, it can be no wonder that philoſophers have 
had ſo little ſucceſs in their attempts to collect the light 
of the moon with bnrning-glafſes. For the largeſt of 
them will not encreaſe the light 1000 times ; which will 
ſtill leave the light of the moon, in the focus of the mir- 
ror, 3oo times leſs than the intenſity of the common 
light ot the ſun. | 
To this account of the proportion of light which we 
actually receive from the moon, it cannot be diſpleaſing 
to the reader, if we compare it with the quantity which 
would have been tranſmitted to us trom that opaque 
body, if it reflected all the light it receives. Dr Smith 
thought that he had proved, from two different conſi- 
derations, that the light of the full moon would be to 
our day-light as 1 to about go, 9c, it no rays were loſt 
at the inoon. | 249 
In the firſt place, he ſuppoſes that the moon, en- Dr Smith's 


lightened by the ſun, is as luminous as the clouds are at calculation. 


a medium, He therefore ſappoſed the light of the ſun 
to be equal to that ef a whole hemiſphere of clouds, or 
as many moons as would cover the ſurface of the hea- 
vens, But on this Dr Prieſtley obſerves, that it is true, 
the light of the ſun ſhining perpendicularly upon any 
ſurface would be equal to the light reflected from the 
whole hemiſphere, if every part reeRed all the light 
that fell upon it ; but the light that would in fa& be 
received trom the whole hemiſphere (part of it being 
received obliquely) would be only one-half as much 
as would be received from the whole hemiſphere, if 
every part of it ſhune directly upon the ſurface to be 
illuminated. 
In his Remarks, par. 97, Dr Smith demonſtrates his 
method cf calculation in the followiug manner. 5 
* 1,ct 


342 


Meaſures 


ED 
„Let the little circle fag repreſent the moon's 


_of light. body half evlightened by the tun, and the great circle 


Plate 
fig. 8. 


Fig. 9. 


— 


Jag. 


geb, a ſpherical ſhell concentrie to the moon, and 
CCCL.X11 touchin 


the earth; ab, any diameter of that ſhell per- 
1 to a great eirele of the moon's body, re- 


preſented by its diameter c 4; e the place of the hell 


receiving full moon-light from the bright hemiſphere 


like that of the earth, we may allow that the ſun's 
rays, incident upon any ſmall part of it, with any ob- 
liquity, are reflected from it every way alike, as if 


they were emitted. And therefore if the ſegment 4 F 


ſhone alone, the points a, e, would be equally illumi- 
nated by it; and likewiſe if the remaining bright 
ſegment dg ſhone alone, the points be would be equal- 
ly illuminated by it. Conſequently, if the light at the 
point à was increaſed by the a at b, it would be- 
come equal to the full moon: light at e. And con- 
ceiving the ſame trarsfer to be made from every point 
of the hemiſpherical ſurface 537 to their oppoſite 
points in the hemiſphere &aeb, the former hemi- 
ſphere would be left quite dark, and the latter would 
be uniformly illuminated with full mocn-light; ariſing 
from a quantity of the ſun's light, which, immediately 
before its incidence on the moon, would unitormly il- 
luminate a circular plane equal to a great cicle of her 
body, called her dit. Therefore the quantities of 
light being the ſame upon both ſurfaces, the denſity 
of the ſun's incident light is to the denſity of full 
moon-light, as that hemiſpherical ſurface he is to 
the ſaid diſk ; that is, as any other hemiſpherical ſur- 
face whoſe centre is at the eye, to that part of it which 
the moon's diſk appears to poſſeſs very nearly, becauſe 
it ſubtends but a ſmall angle at the eye: that is, as 
radius of the hemiſphere to the verſed ſine of the 
moon's apparent ſemidiameter, or as 10,000,000 to 


I 1068 or as 90,400 to 1: taking the moon's mean 


horizontal diameter to be 16' 7”. 

Strictly ſpeaking, this rule compares moon-light 
at the carth with day-light at the moon; the medium 
cf which, at her quadratures, is the ſame as our day- 
light; but is leſs at her full in tke dup'icate ratio of 
365 to 366, or thereabout, that is of the ſun's diltances 
trom the earth and full moon: and therefore ſull-moon 
light would be to our day-light as about 1 to 9o, coo, if 
n)rays were loft at the moon. 

„ Secondly, I ſay that ſull-moon light is to any 
other moon light as the whole diſk of the moon to 
the part that appears enlightened, ee nſidered upon a 
plane ſurface. For now let the earth be at h, and let 


be perpendicular to fg, and gm to cd: then it is 


plain, that g4is equal to dn, and that g/ is equal to 
a perperd'cular ſection of the ſun's rays incident upon 
the arch dg, Which at 6 appears equal to dm; the 
eye being unable to diftinguith the unequal diſtances 
of its parts. In like manner, conceiving the moon's 
ſurface to conſiſt of innumerable phyſical cir les pa- 
raltel to cg, as repreſented at A, the ſame reaſon 
holds for every one of theſe circles as for dg. It 
follows then, that the bright part of the ſurface viſible 
at ö, when reduced to a flat as r:preſented at B, by 
the creſcent pdgmp, will be equal and fimilar to a 
perpendicular ſection of all the rays incident on that 


Now, becauſe the ſurtace of the moon is rough- 
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part, repreſented at C by the creſcent g 2D. Now Of Aberra- 


the whole diſk being in proportion to this creſcent, 
as the quantities of light incident upon them; and the 
light falling upon every rough particle, being equally 
rarified in diverging to the = at b, conſidered as 
equidiſtant from them all; it follows, that full moon- 
light is to this moon light as the whole diſk pdgec to 
the creſcent pd 9g mp. | | 
«© Therefore, by compoundi 
in the former remark, gay Hebt 
the ſurface of an hemiſphere whoſe centre is at the 
eye, to the part of that ſurface which appears to be 
poſſeſſed by the enlightened part of the moon. | 
Mr Michell made his computation in a much more 


this ratio with that 


tion, 


* 


is to moon: light as 
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ſimple and eaſy manner, and in which there is much cbel!'s cal- 


leſs danger of falling into any miſtake. Conſidering 
the diſtance of the moon from the ſun, and that the 
denſity of the light muſt decreaſe in the proportion of 
the ſquare of that diſtance, he calculated the denſity 
of the ſun's light, aa that diſtance, in proportion to its 
denſity at the ſurface of the ſun; and in this manner 
he found, that if the moon reflected all the light it re- 
ceives fi om the ſun, it would only be the 45, oooth 
part of the light we receive from the greater lumi- 
nary. Admitting, therefore, that moon: light is only 
a zoo, oooth part of the light of the ſun, Mt Michel 
concludes, that it reflects no more than between the 
6th and 7th part of what falls upon it. N 
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SECT. IV. Of Alerration. 


culativn, 


Tus great practical uſe of the ſcience of tics is Theory of 
to aid human fight; but it has been repedtedly ob- aberration, 


ſerved during the progreſs of this Article, that in 
conſtructing dioptrical inſtrumentꝭ ſor this purpoſe, 
ne dithculties, ariſe from the aberration of light. 

t has been ſhown, page 288, &e. how to determine 
the concourſe of any refracted ray PF? with the ray 
RVC (gs, 5, 6, &c. Plate CCCLV.) which paſſes 
throughthecentre C, and therefore falls per pendicular- 
ly on the ſpheneal ſurface at the vertex V, aud ſuffers 
no refraction. This is the conjugate foeus to R ſor 


the two rays RP, RV, and for another ray flowing 


from R and falling on the ſurface at an equal diſtance 
on the opp ſite fide to P. In ſhort, it is the con- 
jugate focus for all the rays flowing from R and falling 


on the ſpherical ſurtace in the circumference of x circle” © 


deſcribed by the revolution of the point Pround the axis 
RVCF}; that is, of all the rays which occupy the coni- 
cal ſurface deſcribed by the revolution of RP, and the 
refracted rays occupy the conical ſurface 
the revolution f. PF. | 
But no other rays flowing from R are collected at 
F”; tor it appeared in the demonſtration of that pro- 
poſition, that rays incident at a greater diſtance trom 
the axis RC were collected at a pint between C 
and F*; and then the rays which are incident on the 
whole arch PC, or the ſpherical ſurface generated by 
its revolution round RC, although they all croſs the 
axis RC, are diffuſed over a certain portion of it, by 
what has been called the aberration of figure. It is 
called alſo (but improperly) the aberration from the 
geometrical focus, by which is meant the focus of an 
1finitely ſlender pencil of rays, of which the middle 
ray (or axis of the pencil) occupies the lens RC, and 
ſuflers 


produced by 


we- 
Wn 
$ 
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FF 


ſuſfers no reſractior. But there is no ſuch focus. But 
if we make m RV RC: MRVS VC: VF, the point 

F is called the geometrical focus, and is the remoteſt 
limit from C 4 all the foci (equally geometrical) of 
rays flowing from R. The other limit is eaſily de- 
termined by conſtructing the problem for the extreme 
point of the given arch. 

It is evident from the conſtruction, that while the 
point of incidence P is near to V, the line CK in- 
creaſes but very little, and therefore CF diminiſhes 
little, and the refracted rays are but little diffuſed from 
F; and therefore they are much denſer in its vicinity than 
any other point of the axis. It will ſoon be evident 
that they are incomparably denſer. It is on this ac- 
count that the point F has been called the conjugate 
focus ar «f:xxr, to R, and the geometrical tocus 
and the diffuſion has been called aterration, A geo- 
metrical point R is thus repreſented by a very {mall 
circle (or phyſical point as it is improperly called) at F, 
and F has drawn the chief attention. And as, in tlie per- 
formance of cptical inſtruments, it is neceſſary that 
this extended repreſentation of a mathematical point 
R be very ſmall, that may not ſenſibly intertere with 
the repreſentations of the points adjacent to R, and 
thus cauſe indiſtinct viſion, a limit is thus ſet to the 
extent of the retcacting ſurface which mult be em- 
ployed to produce this repreſentation. But this evi- 
dently diminiſhes the quantity of light, and renders 
the viſion olſcure, though diltinct. Artiſts have 
therefore endeavoured to execute refracting ſuriaces 
of forms not ſpherical, which collect accurately to 
one point the light iſſuing from another, and the ma- 
thematicians have furniſhed them with forms having 
this property; but their attempts have been fruitleſs. 
Spherical ſurfaces are the only ones which can be 
executed with accuracy. All are done by grinding 
the refracting ſubſtance in a mould of proper mate- 
rials. When this is ſpherical, the two work them- 


| ſelves, with moderate attention, into an exact ſphere ; 


becauſe if any part is more prominent than another, 
it is ground away, and the whole gets of necellity 
one curvature, And it is aſtoniſhing to what degree 
of accuracy this is done. An error of the millioneth 
part of an inch would totally deſtroy the figure of a 
mirror of an inch focal diitance, fo as to make it 
uſeleſs for the coarſeſt inſtrument. Therefore all at- 
tempts to make other figures are given up. Indeed 
other reaſons make them worle than ſpherical, even 
when accurately executed. They would not collect 
to accurate focuſes the rays of oblique pencils. 

It is evident from thele obſervations, that the theory 
of aberrations is abſolutely neceſſary for the ſucceſs- 
ful conſtruction of optical inſtruments ; and it muſt 
be acceptable to the reader to have a ſhort account 
cf it in this place. Enough ſhall be ſaid here to thow 
the general nature and effects of it in optical inftru- 
ments, and in ſome of the more curious phenomena, 
of nature, Under the article TeLcescort the ſub- 
je& will be reſumed, in ſuch a manner as to enable 
the reader who poſſeſſes a very moderate ſhare of ma- 
thematical knowledge, not only to underſtand how 
aberrations are increaſed and diminiſhed, but allo how, 
by a proper employment of contrary aberrations, their 
hurtful effects may. be ahngſt entirely removed in all im- 
portant caſes, And the manner in which the ſub. 
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ject ſhall be treated in the preſent general ſketch, will Of Aberra- 
ve the advantage of pointing out at the ſarae time tion. 
the maxims of conſtruction of the greateſt part f 
optical inſtruments, which generally produce their 
effects by means of pencils cf rays which are either 
out of the axis altogether, or are oblique to it ; caſes 
which are ſeldom conſidered in elementary treatiſes of 
Optics, 

Let PV (fig. 1.) be a ſpherical ſurface of a reſract- 
ing ſubſtance (glaſs for inſtance), of which C is the cen- 
tre, and let an indefinitely ſlender pencil of rays AP 
a þ be incident on it, in a direction parallel to a ray CV 
paſſing through the centre. It is required to deter- 
mine the focus f of this pencil. 252 

Let AP be retracted into PF. Draw CI, CR the How to re- 
ſines of incidence and refraction, and CP the radius. medy tte 
Draw RB perpendicular to CP, and B/ parallel to vil of ab- 
AP or CV. I ſay, firit, F is the focus of the inde. ation. 
finitely ſlender pencil, or more accurately ſpeaking, f 
is the remotelt limit from P of the concourſe of rays 
with PF”, reſracted by points lying without the arch 
VP, or the neareſt limit tor rays incident b tween V 
and P. 

Draw the radius C pc, he line þf; and draw ps 
parallel to P/, and Po perpendicular to PF. It is 
evident, that if / be the focus, /F is the angle of 
refraction correſponding to the angle of incidence C. 
as ©'PF'is the angle correſponding to APC. Alſo 
PCp is the increment of the angle of incidence, and 
the angle © pg is equal to the ſum of the angle C'PF 
and C'C c and the angle gpfis equal to the angle 
FP. Therefore © p /=C©?2/+P, Cp,+P fp. There- 
fore. PC »S P/ is the correſponding increment of the 
angle of refraction. Alſo, becauſe RP g CP (being 
right angles) the angle ? Po=RPC, and Po: Pp. 

PR. FC. 

Therefore, by a preceding Lemma in this article, Page 280, 
we have PCp-+P fp : PCy S tan. ref.. tan. incid. = &c, 

Lo Ro bs $43 0d F/Þ. FOSST, T. 17 T. 1. 
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P 
= diff. T, I; but Pfp: PCa=5p; F 
* = PR. P/ DR. DB (becauſe DP is paral- 


lel to B/ by conſtruction) = tan. CPR — tan. CPI: 
tan. CPI. Now CPT is the avg'e of incidence; and 
therefore CPR is the angle properly correſponding to 
It as an angle cf refraction, and the point / is properly 
determined. 

Hence the following rule: As the difference of the 
tangents of inciderce and refraction is to the tangent 


of incidence, ſo is the radius of the ſurface multiplied 


by the coſine of refraction to the diſtance of the focus 
of an infinitely ſlender pencil of parallel incident rays. 
N. B. We here conſider the coſine of retrattion as a 
number. This was firſt done by the celebrated Leo- 
nhard Euler, and is one of the greateſt improvements 
in mathematics which this century can boaſt of. The 
ſines, tangents, ſecants, &c. are conſidered as fractional 
numbers, of which the radius is uuity. Thus, CP x 


CP 
"ro And in 


like manner CB, drawn perpendicular to the axis x 


ſin. 30“, is the ſame thing with = CP, or 


ſin. 19 28* 16” 32”, is the ſame thing with : of CB. 
Alſo is che ſame ching with twice CB, &c. 


col. 60® In 
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In this manner, BE=BC x« ſm. BCE, and alſo BE 


dent on the eye · glaſſes are almoſt all of this evaneſtent Of Aberra. 


CE x tan. BCE, and CB=CE x ſec. BCE, &c. &c. 


S—IY This manner of conſidering the lines which occur in 


geometrical conſtructions is of immenſe uſe in all parts 


of mixed mathematics; and no where more remarkably 


than in optics, the moſt beautiful example of them, 
Of this an important inſtance ſhall now be given. 
Corol. 1. The diſtance FG of this lateral focus from 
the axis CV (that is, from the line drawn through the 
centre parallel to the incident light) is proportional to 
the cube of the ſemĩ aperture PH of the ſpherical fur. 
{ace. | 
For fG=BE. Now BE=CB x ſin. BCE, SCB 
x fin. CPA; and CB=RC x coſ. RCB, RC ſin. 
CPR, and RC=CP x tin. CPR: Therefore BE=PC 
x ſin. CPR x fin. PCA, PCX fin. * refr. x fin. incid. 


but ſin.“ refr. = -A ſin. ? incid. Therefore, finally, 
n 


BE, or r xx ſin.? incid: But PC. fin. incid, 
nu 


bulk, Theſe advantages will be ſhown in their proper - 


pre and we proeeed at preſent to extend our ktow- 

dge of aberrations in general, firſt conſidering the 

aberrations of parallel incident rays. 
Abiding by the inſtance repreſented by the fipure, 


it is evident that the cauſtic will touch the ſurface in a 


point e, ſo ſituated that c$: 9x mn. The refract- 


ed ray v will touch the ſurface, and will croſs the 
axis in o, the neareſt limit of diffuſion along the axis. 


If the ſurface is of ſmaller extent, as PV, the cauſtic 
begins at F, when the extreme reftacted ray Pf touches 
the cauſtic, and croſſes the axis in F, and the oppo- 
ſite branch of the cauſtic in K. If there be drawn an 
ordinate KO to the cauſtic, it is evident that the 


whole light incident on the ſurface PV n paſſes through 


the circle whoſe diameter is KA, and that the circle is 


the ſmalleſt ſpace which receives a the refracted 
light. 


tion. 
— 


It is of great importance to conſider the manner in How licke 
which the light is diſtributed over the ſurface of this is diſtribu- 
circle of ſmalleſt diffuſion ; for this is the repreſenta- ted over 

tion of one point of the infinitely diſtant radiant ob- 1 _ 
jet. Each point of a planet, for inſtance, is repre- 3 388 


is evidently PH the ſemi - aperture; therefore the pro- 
poſition is maniteſt, 
Corol. 2. Now let this {lender pencil of rays be in- 


cident at the vertex V. The focus will now be a point diffuſion, 


F ia the axis, determined by making CV: CF = 
n: n. Let the incident pencil gradually recede from 
the axis CF, ſtill, however, keeping parallel to it. The 
focus f will always be found in a curve line DC'F, ſo 
conſtituted that the ordinate G will be as the cube 
of the line PH, perpendicular to the axis intercepted 
between the axis and that point of the ſurface which 
is cut by a tangent to the curve in . 

All the reſracted rays will be tangents to this curve, 
and the adjacent rays will croſs each other in theſe la- 
teral foci /; and will therefore be incomparably more 
denſe along the curve than any where within its area. 
Tais is finely illuſtrated by receiving on white paper 
the light of the ſun refracted throu SI a globe or cy- 
linder of glaſs filled with water. If the paper is held 
parallel to the axis of the cylinder, and cloſe to it, the 
Muminated part will be bounded by two very bright 
parallel lines, where it is cut by the curve; and theſe 
lines will gradually approach each other as the paper is 
withdrawn from the veſſel, till they coaleſce into one 
very bright line at F, or near it. If the paper be held 
with its end touching the veſſel, and its plane nearly 
perpendicular to the axis, the whole progreſs at the 
curve will be diſtinctly ſeen. 

As ſuch globes were uſed for burning-glaſſes, the 
point of greatelt condenſation (which is very near but 
not exactly in F) was called the focus. When theſe 
curves were obſerved by Mr Tchirnhauſs, he called 
them ca:/lics ; and thoſe formed by refraction he call- 
ed diacauſlicr, to diſtinguiſh them from the catacauſtics 
formed by reflection. 

It is ſomewhat ſurpriſing, that theſe curves have 
been ſo little ſtudied ſince the time of Tchirnhauls. 
The doctrine of aberrations has indeed been conſidered 
ia a manner independent of their properties. But 
whoever conſiders the progreſs of rays in the eye piece 
of optical inſtruments, will fee that the knowledge of 
the properties of diacaultic curves determines directly, 
and almoſt accurately, the foci and images that are 
formed there. For, let the object-glals of a teleſcope 
er micruſcope be of any dimenſions, che pencils inci. 

I 


ſented by this little circle; and as the circles repre- 
ſenting the different adjacent points muſt interfere with 
each other, an indiſtinctgeſs muſt ariſe fimilar to what 
is obſerved when we view an object through a pair of 
ſpectacles which do not fit the eye. The indiſtinct- 
neſs muſt be in proportion to the number of points 
whoſe circles of diffuſion interfere : that is, to the area 
of theſe circles, provided that the light is uniformly 
diffuſed over them : but it it be very rare at the cir- 
cumference, the impreflion made by the circles belong- 
ing to the adjacent points mult be leſs ſenſible. Ac- 
cordingly, Sir Iſaac Newton, ſuppoſing it incomparably 
rarer at the circumference than towards the centre, at- 
firms, that the indiſtinctneſs of teleſcopes ariſing from 
the ſpherical figure of the object- glaſs was ſome thou- 
ſand times leſs than that arifing from the unequal re- 
frangibility of light; and therefore, that the attempts 
to improve them by diminiſhing or removing this aber- 
ration were needleſs, while the diſtinctneſs from vnequal 
refrangibility remained. It is ſurpriſing, that a phi- 
loſopher ſo eminent for ſagacity and for mathematical 
knowledge, ſhould have made ſuch a miſtake, and'un- 
fortunate that the authority of his great name hindered 
others from examining 2 matter, truſting to his aſ- 
ſertion, that the light was ſo rare at the border of this 
circle, His miſtake is ſurpriſing, becauſe the ny na- 
ture of a cauſtic ſhould have ſhowed him, that the light 
was infinitely denſe at the borders of the circle of 
ſmalleſt diffuſion. The firſt perſon who detected this 
overlight of the Britiſh phitoſopher was the Abbe 
Boſcovich, 'who, in a diſſertation publiſhed at Vieana 
in 1767, ſhowed, by a very beautiful analyſis, that the 
diſtribution was extremely different from what Newton 
had aſſerted, and that the ſuperior indiſtinctneſs ari- 
ſing from unequal refrangibility was incomparably leſs 
than he had faid. We ſhall attempt to make this de- 
licate and intereſting matter conceivable by thoſe who 
have but ſma!l mathematical preparation. 

Let the curve DVZ CI eZ Vd (fig. 2.) be the cauſtic 


(magnified), EI its axis, I the focus of central rays, C 


B the focus of extreme rays, and IB the line contain- 


ing 
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diameter of the circle of ſmalleſt diffuſion. 

It is plain, that from the centre O there can be 
drawn two rays OV, O v, touching the cauſtic in V, v. 
Therefore the point O will receive the ray EO, which 
paſſes through the vertex of the refracting ſurface, and 
all the rays which are incident on the circumference of 
a circle deſcribed on the refracting ſurface by the extre- 
mity of the ray OV, or O v. The deniity of the light 
at O will therefore be indefinitely great. 

From the point C there can be drawn two rays; 
one of them CX touching the cauſtic in C, and the 
other C, touching it at d on the oppoſite ſide. The 
rays which touch the cauſtic m the immediate vicinity 


of Cy, both in the arch CV and the arch CI will cut 


OC in points indefinitely near to each other; becavſe 
their diſtance from each other in the line OC will be 
to their uniform diſtance on the refracting ſurface as 
the diſtance between their points of contact with the 
cauſtic to the diſtance of theſe points from the refract- 
ing ſarface. Here therefore at C the denfity of the 
light will alſo be indefinitely great. 

From any point H, lying between O and C, may 
be drawn three rays. One of them, LHT, P, touch- 
ing the arch CD of the cauſtic in T, cutting the re- 
fracting ſurface in P, and the axis in L: another, 
t Hp, touching the arch CI of the cauſtic in . The 
third is Hr, touching the arch cd of the oppoſite 
branch of the cauſtic in . : 

It will greatly aſſiſt our conceptions of this ſubject, 
if we conſider a ray of light from the refracting ſur- 
face as a thread attached at I of this ſigure, or at F 
fig. 1. and gradually unlapped from the cauſtic 

VCI on one fide, and then lapped on the oppoſite 
branch I cvd; and attend to the point of its inter- 


ſection with the diameter c OC of the circle of ſmalleſt 


diffuſion. 
"Therefore, 1. let the ray be firſt ſuppoſed to paſs 


through the refracting ſurface at F, the right hand 
extremity of the aperture. The thread is then folded 
up on the whole right hand branch ICVD of the 
cauſtic; and if the ſtraight part of it FD he produced, 


it will eut the diameter of the circle of fmalleſt diffu- 
ſion in the oppoſite extremity c. Or ſuppoſe a ruler 
in place of the thread, applied to the caultic at D and 


to the refracting ſurface at F, the part of it De, 


which is detached from the cauſtic, cuts COc in the 
point c. 2. Now ſuppoſe the ruler to revolve gra- 
dually, its extremity moving acroſs the arch FAF of 
the refracting ſurface while the edge is applied to the 
cauſtic; the point of contact with the cauſtic will 
ſhift gradually down the branch DV of the cauſtic, 
while its edge paſſes acroſs the line c C; and when the 
point of contact arrives at V, the extremity will be at 
on the refracting ſurface, and the interſection of the 
edge will be at O. 3. Continuing the motion, the 
point of contact ſhifts from V to Z, the extremit 
from Y to Q, and the interſection from O tò Q. 15 
that OQ*= = „as will preſently appear. 4. After 
this, the point of contact will ſhift from Z to C, 
the extremity fonm Q to X, halfway from F to A, 
as will ſoon be ſhown, and the interſection from Q to 


C. 5. The point of contact will now ſhift from C 


dow to I, the extremity will paſs from X to A, and 


"the interſection will go back from C to O. 6. The 


Vor. XIII. 


1 


cauſtic Iz vd, and the point of contact will aſcend 
from I to c, the extremity will paſs from A to x, halt 
way to f from A, and the interſection from O to c. 
7. The point of contact will aſcend from C to a, the 
extremity paſſes from x to 75 and the interſection from 


C to 9, Og' being yp 8. While the contact of 


the ruler and cauſtic ſhifts from ꝝ to v, the extremity 
ſhifts from g” to y, and the interſection from q to O. 
9. The contact riſes from © to d, the extremity paſles 
from y to f, and the interſection from O to C; and 
then the motion acroſs the refracting ſurface is com- 
12 the point of contact ſhifting down from D to 

„along the branch DVZCI, and then aſcending 
along the otner branch Ie z vd, while the interſection 
paſſes from c to C, back again from C to c, and then 
back again from c to C, where it ends, having thrice 
paſſed through every intermediate point of c C. 


We may form a notion of the denſity of the light Denſit 
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in any point H, by ſuppoſing the incident light of uni- light. 


form denſity at the retratting ſurface, and attending 
to the conſtipation of the rays in the circle of (malle 


diffuſion. Their vicinity may be eſtimated both in the di- 


rection of the radii OH, and in the direction of the cir- 
cumference deſcribed by its extremity H, during its re- 
volution round the axis; and the denſity mull be con- 
ceived as proportional to the number of originally equidi- 
ſtant rays, which are collected into a ſpot of given area. 
Theſe have been collected from a correſponding ſpot or 
area of the refracting ſurface ; and as the number of rays 
is the ſame in both, the denſity at H will be to the 
denſity of the refraQting ſurface, as the area occupied 
of the refracting ſurface to the correſponding area at H. 
The vicinity of the rays in the direction of the radius 


depends on the proportion between PT and TH. 


For the ray adjacent to PTH may be ſuppoſed to croſs 
it at the point of contact T; and thereſore the uniform 
diſtance between them at the ſurface of that medium 
is to the diſtance between the ſame rays at H as the 
diſtance of T from the refracting ſurface to its diſtance 
from H. Therefore the number of ray s which occupy 
a tenth of an inch, for example, cf the radius AP, is 
to the number which wouldgoccupy a tenth of an inch 
at H as TH to TP; and the radial denſity at P is to the 
radial denſity at H alſoas TH to 'TP.- In thenext place, 
the circumferential denſity at P is to that at H as the ra- 
dius AP to the radius OH. For ſuppoſing the figure to 
turn round its axis AI, tle point P of the retracting; 
ſurface will deſcribe a circumference whoſe radius is 
AP, and H will deſcribe a c:rcumference whoſe radius 
is OH; and the whole rays which paſs through the 
firſt-circumference paſs alſo thro? the laſt; and therefore 


their circumferential denſities will be in the inverſe 


proportion of the ſpaces into which they are collected. 


Now the radius AP is to the radius OH as AL to 


„; and circumferences have the ſame proportion 
wita their radii. Therefore the circumferential den- 
ſity at P is to that in H as AL to OL inverſely ; and 
it was found that the radial denſity was as AN to 
ON inverſely, being as 'TH to TP, which are very 
neatly in this ratio. Therefore the abſolute denſity 


(or number of rays collected in a given ſpace) at P 


will be to that at H, in the ratio compounded of theſe 


- ratios ; that is, in the ratio of ON x OL to AN-x AL. 


But as NL bears but a very ſmall ratio to AN or AL, 
a » + Bas ANXAL 


| 
| 


ot Abbera- AN AL may be taken as equal to A0“ without 


tion. any ſenſible error. It never differs from it in tele- 
ſcopes 100th part, and is generally incomparably 
ſmaller. Theretore the denſity at H may be conſi- 
dered as proportional to ON x OL rg b And it 
will afterwards appear that NS i:=20L._ There- 
fore the denſity at H is inverſely as ON x NS. 

Now deſcrive a circle on the diameter OS, and 
draw NT cutting the circumference Ng*=ON x NS, 
and the deality at H is as Ne“ inverſely. This 

ves us a very eaſy eſtimation of the denſity, vis. 
draw a line ſrom the point of contact of the ray which 
touches the part VC of the cauſtic, and the denlity 
is in the inverle ſubduplicate ratio of the part of this 
line intercepted between the axis and the circumte- 
rence 890. It will afterwards appear than the den- 
ſity correſponding to this ray is one half of the den- 
ſity correſponding to all the three: or a bettet ex- 
preſſion will be had for the denſity at H by drawing 
R perpendicular to Re, and 5 perpendicular to 


, making Rin o; then 9 is a5 Ne or is propor- 


tional to the denſity, as is evident. 
When H eis at O, N is at 8, and 99 is infinite. 
As H moves from O, N deſcends, and 9 diminiſhes, 
till H comes to Q, and T to =, and o to g and o to 
R. When H moves from Q towards C, T deſcends 
below x, $0 again increaſes, till it is again infinite, 
when HisatC, T atC, andN at O. | 
Thus it appears, without any minute conſideration, 


that the light has a denſity indefinitely great in the 


centre O; that the denfity decreaſes to a minimum 
in ſome intermediate point Q, and then increaſes 
again to infinity at the margin C. Hence it follows, 
that the indiſtinctneſs ariſing from the ſpherical figure 
of the refracting ſurfaces is incomparably greater than 
Newton ſuppoſed ; and that the valuable diſcovery of 
Mr Dollond of achromatic lenſes, muſt have failed of 
anſwering his fond expectations, if his very method of 
producing them had not, at the ſame time, enabled 
him to remove that other indiſtintneſs by employing 
contrary aberrations. And now, fince the diſcoveries 
by Dr Blair of ſubſtances which diſperſe the different 
colours in the ſame proportions, but very different de- 
grees, has enabled us to employ much larger portions 


of the ſphere than Mr Dollond could introduce into 


his object-glaſſes, it becomes abſolutely neceſſary to 

ſtudy this matter completely, in order to diſcover and 

aſcertain the amount of the errors which perhaps un- 
avoidably remain. | 

9 This flight ſketch of the moſt fimple caſe of aber- 

ab-rrarions ration, namely, when the inc:dent rays are parallel, 

corre will ſerve to give a general notion of the ſubject; and 

each ther. the reader can now fee how contrary aberrations may 

be employed in order to form an ultimate image which 

ſnak be as diſtin as poſſible. For let it be propcſed 

pit to converge parallel rays accurately to the focus F 

cccLxUI (fg. 3.) by the refraction of ſphericalſurſaces of Which 

V is the vertex. Let PV be a conyex lens ct ſuch a 

form chat rays flowing from F and paſling through it 

immediately round the vertex V are collected to the 

conjugate focus R, while the extreme ray FP, inci- 

dent on the margin of the lens P, is converged to r, 

nearer to V, having the longitudinal aberration Rr. 

Le: pV be a plano-concave lens, of ſuch ſphericity 
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that a ray Ap, parallel to the axis CV; and incident :Of the 
on the point P. as far from its vertex V as P in the Multiply- 
other lens is from its vertex, is diſperſed from r, the — 
diſtance / V being equal to V, while the central rays 

are diſperſed from P, as far from V as R is from, V. 

It is evident, that if theſe lenſes be joined as in fig. 4. 
a ray A'p, parallel to the common axis CV, will bo 
collected at the diſtance VF equal to VF in the fig. 4. 

and that rays paſſing through both lenſes in the neigh- 
bourhood of the axis will be collected at che ſame 

point F. | | 

This compound lens is ſaid to be without ſpheri- 

cal aberration; and it is true that the central and the 
extreme rays are collected in the ſame point F: but 

the rays which fall on the lens between the centre and 
margin are a little diffuſed from F, and it is not poſ- 

ſible to collect them all to one point, For in the rules 

for computing the aberration, quantities are neglected 

which do not preſerve (in different apertures) the ſame 

ratio to the quantities retained. The diffuſion is leaſt 

when the aberration is corrected, not for the very ex- 
tremity, but for a certain intermediate point (varying 

with the aperture, and having no known ratio to it) ; 

and when this is done the compound lens is in its ſtate of 
greateſt perfection, and the remaining aberration is 

quite inſenſible. X 

This ſubje& will be reſumed under the article Tz s- 
co?E, and proſecuted as far as the conſtruction of opti- 


cal inſtruments requires. 


Ster. IV. Of Optical Inſlruments. 

Or the mechaniſm cf optical inſtruments particular 
accounts are given in this work under their reſpective 
denominations. Theſe it would be improper to re- 
peat: bur as it belongs to the ſcience of optics to 
explain, by the laws of refraction and reflection, the ſe- 
veral phenomena which thoſe inſtruments exhibit, we 
muſt in this place enumerate the inſtruments them- 
ſelves, omitting entirely, or ſtating very briefly, ſuch 
facts as are ſtated at large in other places. In this 
enumeration we ſhall begin with the multiplying-glaſs, 
not becauſe it is firſt in importance, but that it may not 


intervene between inſtraments more uſeful, and which 
have a mutual relation to one another. 


fi. The Mulliplying-glaſs. 


Tur multiplying-glaſs is made by grinding down 
the round ſide 51 (fig. 1.) of a plano-convex glaſs Plate 
AB, into ſeveral flat furfaces, as hb, b/d, dh. An CCCLATV 
object C will not appear magnified whea ſeen through 1 
this glaſs by the eye at ; but it will appear multiplied aa of the 


into as may different objects as the glaſs contains multiply- 


plane ſurfaces. For, ſince rays will flow from the ivg-glals 
object C to all parts of the glaſs, and each plane ſur- 
face will refra& theſe rays to the eye, the ſame ubject 
will appear to the eye in the direction of the rays 
which enter it through each ſurſace. Thus, a ray 
2fH, falling perpendicularly on the middle ſurface, 
will go through the glaſs to the eye without ſuffering 
any refraction; and will therefore thow the object in 
its true place at C: whilſt a ray 4 flowing from 
the ſame ohject, and falling obliquely on the plane 
farſace 59, will be refracted in the direct on be, by 
paſſing through the glaſs; and, upon leaving it, will 
go on to the eye in the direction H; which La 
| 8 
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cauſe the fame obſect C to appear alſo at E, in the 
produced in the right line 


H.. And the ray c d, flowing from the object C, 
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more ancient, than the other two. 


and falling obliquely on the plane ſurface 4 &, will be 
reſracted, (by paſſing through the glaſs, and leaving 
it at /) to the eye at H; which will cauſe the ſame 
object to appear at D, in the direction Hfm,—lIf 
the glaſs be turned round the line g / H, as an axis, 
the object C will keep its place, becauſe the ſurface 
b 1d is not removed; but all the other objects will 
ſeem. to go round C, becavſe the oblique planes, on 
which the rays abc d fall, will go round by the turn- 
ing of the glaſs. 


Mirrors. 


a 9 2. 

IT has been elſewhere obſerved, that of mirrors 
there are three principally uſed in optical experiments 
See Carorrzics, Sect. I.) ; the plane mirror, the 
pberical convex mirror, and the ſpherical concave 
mirror, Of theſe the plane mirror firſt claims our 
attention, as it is more common, and undoubtedly 
It has been ſaid 
(ubi ſupra), that the image refleted by this mirror 
appears as far behind the ſurface as the object is be- 
fore it; that the image will appear of the ſame ſize, 
and in tbe ſame poſition with the object; that every 
ſach mirror will reflect an image of twice its own 
length and breadth; and that in certain circumſtances 
it will reflect ſeveral images of the ſame object. For 
theſe phenomena it is our buſineſs in this place to ac- 

count by the laws of reflection. 
Let AB (fig. 2.) be an object placed before the re- 


CCCLIIV: flefing ſurface gh i of the plane mirror CD; and let 


the eye be at . Let Ah be a ray of light flowing 
from the top A of the object, aud falling upon the 
mirror at h;, and h be a perpendicular to the ſurface 
of the mirror at h; the ray A will be reflected from 
the mirror to the eye at o, making an angle 72 h equal 
to the angle A hm: then will the top of the image E 
appear to the eye in the direction of the reflected ray 
oh produced to E, where the right line Ap E, from the 
top of the object, cuts the right line o E, at E. Let 
Bi he a ray of light proceeding ſrom the foot of the 
ohject at B to the mirror at i; and n i a perpendicular 
to the mirror from the point i, where the ray Bi falls 
upon it: this ray will be reflected in the line ;, ma- 
king an angle „io equal to the angle Bin, with that per- 
pendicular, and entering the eye at o; then will the 
foot F ct the image appear in the direction of the re- 
flected ray oi, produced to F, where the right line 
BF cuts the reflected ray produced to F. All the 
other rays that flow from the intermediate points of 
the object AB, and fall upon the mirror between þ and 
i, will be reflected to the eye at o; and all the inter- 
mediate points of the image EF will appear to the 
eye in the direction of theſe reflected rays produced. 
But all the rays that flow from the olject, and fall 
upon the mirror above &, will be reflected back above 
the eye at o; and all the rays that low from the ob- 
jeR, and fall upon the mirror below z, will be reflected 
back below the eye at o; ſo that none of the rays that 
fall above 5, or below i, can be refleed to the eye at 
v; and the diſtance between 4 and i is equal to half 
the length of the object AB. 

Hence it appears, that if a man ſees his whole 


„ 
image in a plane looking glaſs, the part of the glaſs 


that reflects his image mult be juſt half as long and 
halt as broad as himlelf, let him ſtand at any diſtance 
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from it whatever ; and that his image muſt appear juſt Size of & 
as far behin«| the glaſs as he is before it. Thus, the man lou 
AB (fig. 3.) viewing himſelf in the plane mirror CD, © '« 


which is jult halt as long as himſelf, ſees his whole 


? which a 
man may 


image as at EF, behind the glaſs, ezaQtly equal to ſce his 
his own ſize. For a ray AC proceeding from his eye whole 
at A, and falling perpendicularly upon the ſurface of image. 


the glaſs at C, is reflected back to his eye, in the ſame 
line CA ; and the eye of his image will appear at E, 
in the ſame line produced to E. beyond the glaſs. 
and a ray BD, flowing from his foot, and falling ob- 
liquely on the glaſs at D, will be reflected as obliquely 
on the other fide of the perpendicular ab D, in the 
direction DA ; and the foot of his image will appear 
at F, in the direction of the reflected ray AD, pro- 
duced to F, where it is cut by the right line BGF, 
drawn parallel to the right line ACE. juſt the ſame 
as if the glaſs were taken away, and a real man ſtood 
at F, equal in ſize to the man ſtanding at B: ſor to 
his eye at A, the eye of the other man at E would be 
ſeen in the direction of the line ACE; and the ſoct 
of the man at F would be ſeen by the cye A, in the di- 
rection of the line ADF. 

It the glaſs be brought nearer the man AB, as ſap- 
poſe to cb, he will ſee his image as at CDG: for the 
reflected ray CA (being perpendicular to the glaſs) 
will ſhow the eye of the image as at C; and the inci- 
dent ray B56, beiag reflected in the line 3 A, will 
ſhow the foot of his image as at G; the angle of re- 
flection ab A. being always equal to the angle of inci- 
dence B ba: and ſo of all the intermediate rays from 
A to B. Hence, if the man AB advances towards 
the glaſs CD, his image will approach towards it ; 
and it he recedes from the glaſs, his image will alſo re- 
cede from it, 

If the object be placed before a common looking- 
glaſs, and viewed obliquely, three, four, or more images 
of it will appear behind the glaſs. 

To explain this, let ABCD (fig. 11.) repreſent the 
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glaſs ; and let EF be the axis of a pencil of rays flow. CCCLIX. 


ing from E, a point in an object ſituated there. The 
rays of this pencil will in part be reflected at F, ſup- 
poſe into the line FG. What remains will (after re- 
traction at F, which we do not conſider here) paſs on 
to H; from whence (on account of the quickſilver 
which is ſpread over the ſecond ſurface of glaſſes of 
this kind to prevent any of the rays from being tranſ- 
mitted there) they will be ſtrongly reflected to K, 
where part of them will emerge and enter an eye at 
L. By this means one repreſentation of the ſaid point 


will be tormed in the line LK produced, ſuppoſe in M ; Why three 
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Again, another pencil, whoſe axis is EN, firſt reflec- or ſcur 
ted at N, then at O, and afterwards at P, will form images of 


a ſecond repreſentation of the ſame point at Q: And 


objects are 
feen in 


thirdly, another pencil, whoſe axis is ER, after reflec- plane mir - 
tion at the ſeveral points R, 8, H, T, V, ſucceſſively, rors. 


will exhibit a third repreſentation of the ſame point at 
X; and ſo on in infinitum, The ſame being true of 
each point in the object, the whole will be repreſented 
in the like manner ; but the repreſentations will be 
faint, in proportion to the number of reflections the 
rays ſuffer, and the length of their progreſs within the 


R x 2 glaks 


348 G 


Concave glaſs. We may add to theſe another repreſentation 
and Convex of the ſame object in the line LO produced, made by 
Mirrors. ſuch ot the rays as fall upon O, and are from thence 


C 8. | | Part II. 
face, but into ſeparate points at a little 2 di- Concave 
ſtance from the mirror. And the nearer the object is —_— 
to the mirror, the farther theſe points will be from it; — 


reflected to the eye at L. | ö 
This experiment may be tried by placing a candle 

before the glaſs as at E, and viewing it obliquely, as 

trom L. | 


2. Of Concave and Convex Mirrors. The effects of 


_ theſe in magnifying and diminiſhing objects have been 
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already in general explained; but for the better un- 
derſtanding the nature of oy teleſcopes, it will 
{til be proper to ſubjoin the following particular 
deſcription of the effects of concave ones. 

When parallel rays (fig. 4.), as 4f @, C mb, ele, 
fall upon a concave mirror AB (which is not tranſpa- 
rent, but has only the ſurface AB of a clear poliſh), 
they will be reflected back from that mirror, and meet 
in a point , at half the diſtance of the ſurface of the 
mirror ſrom C the centre of its concavity ; for they 
will be reflected at as great an angle from a perpen- 
dicular to the ſurface of the mirror, as they fell upon 
it with regard to that perpendicular, but on the other 
1ide thereof. Thus, let C be the centre of concavity 
of the mirror As; and let the parallel rays %u, 
C mb, and elc, fall upon it at the points a, 6, and c. 
Draw the lines Cia, C mb, and Ch c, from the cen- 
tre C to theſe points; and all rheſe lines will be per- 
pendicular to the ſurface of the mirror, becauſe they 
proceed thereto like ſo many radii or ſpokes from its 
centre. Make the angle Ca þ equal to the angle da 
C, and draw the line a m þ, which will be the direc- 
tion of the ray df a, after it is reflected from the 
point a of the mirror : ſo that the angle of incidence 
daC is equal to the angle of reflection Cab; the 
rays — equal angles with the perpendicular C ia 
on its oppoſite ſides. | 

Draw alſo the perpendicular C þ © to the point c, 
where the ray ele touches the mirror; and havin 
made the angle C c i equal to the angle C ce, draw the 
line cn, Which will be the courſe of the ray ee, at- 
ter it is reflected from the mirror. "TI 

The ray C paſſing through the centre of con- 
cavity ot the mirror, and falling upon it at 6, is per- 
pendicular to it; and is therefore reflected back from 
it in the ſame line bm C. 

All theſe reflected rays meet in the point ] and in 
that point the image of the bo ly which emits the pa- 
rallel rays da, C, and ec, will be formed; which 
point is diſtant from the mirror equal to half the ra- 
dins M C of its concavity. 

The rays which proceed from any celeſtial object 
may be eiteemed parallel at the earth; and therefore 
the image of that object will be formed at , when 
the refieQing ſurface of the concave mirror is turn- 
ed directly towards the object. Hence, the focus m 
cf parallel rays is not in the centre of the mirror's 


concavity, but half way between the mirror and that 
centre. 


The rays which proceed from any remote terreſtrial 


object are nearly parallel at the mirror: not ſtrictly 
fo, but come diverying to it, in ſeparate pencils, or as 
it were bundles of rays, from each point of the Tide 
of the object next the mirror; and therefore they will 
not be converged to a point at the diſtance of half the 
radius of tie mirror's concavity from its reflecting ſur- 


and an inverted image of the object will be formed in 


them, which will ſeem to hang pendant in the air; Acrial 
Images 
— by 


concave 


and will be ſeen by an eye placed beyond it (with re- 
gard to the mirror) in all reſpects like the object, and 
as diſtinct as the object itſelf. | 

Let Ach (fig. 5.) be the reflecting ſurface of a 
mirror, whoſe centre of concavity is at C; and let 
the upright objet DE be placed beyond the centre 
C, and fend out a conical pencil of diverging rays 
from its upper extremity D, to every point of the con- 
cave ſurface of the mirror Ach. But to avoid con- 
fuſion, we only draw three rays of tt:at pencil, as DA, 
De, DB. 

From the centre of concavity C, draw the three 
right lines CA, Ce, CB, touching the mirror in the 
ſame points where the foreſaid rays touch it ; and all 
theſe lines will be perpendicular to the ſurface of the 
mirror. Make the angle CAd equal to the angle 
DAC, and draw the right line Ad for the courſe of 
the reflected ray DA: make the angle Cc d equal to 
the angle DeC, and draw the right line c d for the 
courſe of the reflected ray Dd: make alſo the angle 
CBd equal to the angle DBC, and draw the right 
line Bd for the courſe of the reflected ray BD. All 
theſe reflected rays will meet in the point d, where 
they will form the extremity d of the inverted image 
1 to the extremity D of the upright object 

If the pencil of rays Ey, Eg, Eb, be alſo continued 
to the mirror, and their angles of reflection from it 
be made equal to their angles of incidence upon it, as 
in the former pencil from D, they will all meet at 
the point e by reflection, and form the extremity e of 
the image ed, ſimilar to the extremity E of the ob- 
jet DE. | 

And as each intermediate point of the object, be- 
tween D and E, ſends out a pencil of rays in like 
manner to every part of the mirror, the rays of each 
pencil will be reflected back from it, and meet in all 
the mtermediate points between the extremities e and 
d of the image; and ſo the whole image will be form- 
ed, not at i, half the diſtance of the micror from its 
centre of concavity C, but at a greater diſtance, be- 
tween # and the object DE; and the image will be in- 
verted with reſpect to the object. | 

This being well underſtood, the reader will eaſily 
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mirrors. 


fee how the image is formed by the large concave mir - 


ror of the reflecting teleſcope, when he comes to the 
deſcription of that inſtrument: 

W::en the object is more remote from the mirror 
than its centre of concavity C, the image will be leſs 
than the object, and between the object and mirror: 
when the object is nearer than the centre of concavity, 
the image will be more remote and bigger than the 
object. Thus, if ED be the object, de will be its 
image: For, as the object recedes daz the mirror, the 
image approaches nearer to it; and as the object ap- 
proaches n-arer to the mirror, the image recedes far- 
ther from it; on account of the leſſer or greater di- 
vergency of the pencils of rays which proceed from 
the object: for the leſs they diverge, the ſooner they 
are converged. to points by reflection; and the more 


they 
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Micro- they diverge, the farther they mult be reflect d before 


ſcopes. 


2 
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ugs. 6. 7. appears 10 much greater than it would to the naked 


they meet. | 

If the radius of the mirror's concavity, and the di- 
ſtance of the object from it, be known, the diſtance of 
the image from the mirror is found by this rule: Di- 
vide the product of the diſtance and radius by double 
the diſtance made leſs by the radius, and the quotient 
is the diſtance required, 

If the object be in the centre of the mirror's conca- 
vity, the image and object will be coincident, and equal 
in bulk. a 
If a man places himſelf directly before a large con- 
cave mirror, but farther from it than its centre of con- 
cavity, he will ſce an inverted image of himſelf in the 
air, between him and the mirror, of a leſs ſize than 
himſelf, And if he holds out his hand towards the 
mirror, the hand of the image will come out towards 
his hand, and coincide with it, of an equal bulk, when 
his hand is in the centre of concavity ; and he will ima- 

ine he may. ſhake hands with his image. If be reaches 
his hand farther, che hand of the image will paſs by 
his hand, and come between his hand and his body ; 
and if he moves his hand towards either ſide, the hand 
of the image will move towards the other; ſo that 


-whatever way the object moves, the image will move 


the contrary. 

All the while a byſtander will ſee nothing of the 
image, becauſe none of the reflected rays that form it 
enter his eyes. rd rar | 

s 3. Microſcopes. 

Under the word Miczoscor a copious detail has 
been given of the conſtruction of thoſe inſtruments as 
they are now made by the molt eminent artiſts. In that 
article it fell not within our plan to treat ſcientifically 
of their magnifying powers: theſe can be explained 
only by the laws of refraction and reflection, which 
we ſhall therefore apply to a few microſcopes, leaving 


our readers to make the application themſelves to ſuch 


2 as they may chooſe to analiſe by optical prin- 
cip Es. 

The firſt and ſimpleſt of all microſcopes is nothing 
more than a very ſmall gloÞule of glaſs, or a coavex 
lens whole focal diſtance is extremely ſhort, The 
magnifying power of this microſcope is thus aſcertain- 
ed by Dr Smith. A minute object þ g, ſeen diſtinct- 
pal AE by the eye put cloſe to it, 


eye, placed at the leaſt diſtance L from whence it ap- 
pears ſufficiently diſtin, as this latter diſtance L is 
greater than the former gE. For having put your eye 
cloſe to the glaſs EA, in order to ſee as much of the 


object as poſſible at one view, remove the object pg to 


and fro till it appear moſt diſtinctiy, ſuppoſe at the di- 
ſtance Eg. Then conceiving the glaſs AE to be re- 
moved, and a thin plate, with a pin- hole in it, to be 

ut in its place, the object will appear diſtinct, and as 
— as before, when ſeen through the glaſs, only not 
ſo bright. And in this latter caſe it appears ſo much 
greater than it does to the naked eye at the diſtance 
L, either with the pin-hole or without it, as the angle 


Eg is greater than the angle pLg, or as the latter di- 


ſtance L is greater than- the former E. Since the 
interpolition ot the glaſs: has no other effect than to 
render tlie appearance dilling, by helping the eye to 
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increaſe the reſraction of the rays in each pencil, it is 
plain that the greater apparent magnitude is entirely 
owing to a nearer view than could be taken by tlie na- 
ked cye. As the human eye is ſo conſtructed, as, 
ſor reaſons already alligned, to have diltiat viſion 
only when the rays which fall upoa it are parallel or 
nearly ſo; it follows, chat if the eye be ſo perfect as 
to ſee diſtinctly by pencils of parallel rays falling upon 
it, the diſtance Ez, of the object from the glaſs, is then 
the focal diſtance of the glaſs. Now, if the glaſs be 
a {mall round globule, of about {th of an inch dia- 
meter, its focal diſtance Eq, being three quarters of 
its diameter, is „th of an inch; and if qL be eight 
inches, the diſtance at which we uſually view minute 
objects, this globule will magnify in the proportion 


of 8 to th, or of 160 to 1. | 


2. The Doubl: or Compound Microſcope (fig. 8.) con- 
fiſts of an objeci-glaſs c d, and an eye-glaſs ef. The 
mall object ab is placed at a little greater diſtance 
from the ylaſs c d than its principal focus ; ſo that the 
pencils of rays flowing from the different points of the 
object, and paſſing through the glaſs, may be made 
to converge, and unite in as many points between - 
and h, where the image of the object will be formed: 
which image is viewed by the eye through the eye- 
glaſs ef. For the eye-glaſs being ſo placed, that the 
image g may be in its focus, and the eye much about 
the ſame diſtance on the other ſide, the rays of each 
pencil will be parallel after going out ot the eye- 
glaſs, as at e and F, till they come to the eye at 4, 
where they will begin to converge by the refractive 
power of the humours ; and after having crofled each 
other in the pupil, and paſſed through the cryſtalline 
and vitreous humours, they will be collected into 
pointe on the retina, and form the large inverizd image 


Ah thereon. 


By this combination of lenſes, the aberration of 
the Jight from the figure of the glaſs, which in a 
globule of the kind abovementioned is very conſide- 
rable, is in ſome meaſure corrected. This appeared 
ſo ſenſibly to be the caſe, even to former opticians, 
that they very ſoon began to make the addition of 
another lens. The inſtrument, however, receives a 
confiderable improvement by the addition of a third 
lens. For, fays Mr Martin, it is not only evident 
from the theory of this aberration, that the image of 
any point is rendered leſs contuſed by refraction thro? 
two lenſes than by an equal refraction through one; 
but it alſo follows, from the fame principle, that the 
ſame point has its image ſtill leſs contuſed when form- 
ed by rays retracted through three lenſes than by an 
equal refraction through two; and therefore a third 
lens added to the other two will contribute to make 
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the image more diſtinct, and conſequently. the inſtru- 


ment more complete. At the ſame time the field of 
view is amplified, and the uſe of the microſcope ren- 
dered more agreeable, by the addition of the other 
lens. Thus alſo we may allow a ſomewhat larger aper- 
ture to the object-· lens, and thereby increaſe the bright- 
neſs of objects, and greatly heighten the pleaſure of 
viewing them. For the ſame reaſon, Mr Martin has 
propoſed a four-glaſs microſcope, which anſwers the 
purpoſes of magnitying and of diſtin& viſion till more. 
perfectly. | | | 8 
The magnifying power of double microſcopes is 2 

* 
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oO: BT 
fily undei ſtood, thus: The glaſs L next the objet PQ 


is very ſmall, and very much convex, and conſe;uentiy 


of 
is but a little greater than LF: 
Greater it muſt be, that the rays flowing from the ob- 
ject may converge after paſſing through the glaſs, and, 
croſſing one another, form an image of the object; 
and it muſt be but a little greater, that the image 
may be at a great diſtance from the glaſs, and conſe- 
quently may be much larger than the object itſelf. 
This picture pg being viewed through a convex glaſs 
AE, whoſe feel diſtance is E, appears diſtin& as 
in a teleſcope. Now the object appears magnified 
upon two accounts; firſt, becauſe, if we viewed its 
picture pg with the naked eye, it would appear as much 
greater than the object, at the ſame diſtance, as it 
really is greater than the object, or as much as Ly is 
greater than LQ: and, ſecondly, becauſe this pic- 
ture appears magnified through the eye-glaſs as much 
as the leaſt diſtance at which it can be ſeen diſtinctly 
with the naked eye, is greater than E, the focal 
diſtance of the eye-glaſs. For example, if this latter 
ratio be five to one, and the former ratio of Ly to 
LQ be 20 to 1; then, upon both accounts, the object 
will appear 5 times 20, or 100 times greater than to 
the naked eye. 

Fig. 10. repreſents the ſection of a compound mi- 
croſcope with three lenſes. By the middle one GK 
the pencils of rays coming from the object-glaſs are 
refracted ſo as to tend to a focus at O; but being in- 
tercepted by the proper eye-glaſs DF, they are 
brought together at I, which is nearer to that lens 
than its proper focus at L; ſo that the angle DIF, un- 
der which the object now appears, is larger than DLF, 
under which it would have a peared without this ad- 
ditional glaſs; and conſequently the obje& is more 
magnified in the ſame proportion. Dr Hooke tells 
us, that, in moſt cf his obſervations, he made uſe of 
a double microſcope with this broad middle-glais when 
he wanted to ſee much of an obje& at one view, and 
taking it out when he would examine the ſmall parts 
of an object more accurately; for the tewer refrac- 
tions there are, the more bright and clear the object 
appears. | 

Having in the hiſtorical part of this article given 
a practical account of the conſtruction of Dr Smith's 
double reflecting mieroſec pe, it may not be improper 
in this place to aſcertain its magnitying power. This 
we {hall do from the author himſelf, becauſe his ſym- 
bols, being general, are applicable to ſuch m croſcopes 
of all dimenſions : and though the mere practical reader 
may pe: haps be at firſt ſight puzzled by them, yet, if 
he will ſubſtitute any particular numbers for m anden, 
&c. he may aſcertain with eaſe the magnifying power 
of ſuch a microſcope of thoſe parti ular dimenſions. 
Between the centre E and principal focus T of a 
concave ſpeculum ABC, whoſe axis is EQTC, place 
an object PQ; and let the rays flowing from it be re- 
fleted from the ſpeculum AB towards an imagepgz 
but beſore they unite in it, let them be received by a 
convex ſpeculum a c, and thence be reflected, through 
a hole BC in the vertex cf the concave, to a ſecond 
image v, to be viewed through the eye-glaſs J. 

The object may be ſituated between the ſpecula C, 
c; or, which is better, between the principal foeus : 

| 4 


its focal diſtance LF is very ſhort ; the diſtance L 


10 
ing made in its vertex for the incident rays to 
through. | | 

In both caſes we have „TE, T , continual 
proportionals in ſome given ratio, ſuppoſe of 2 to x ; 
and alſo t g, tc, t*, continual proportionals in ſome 
other given ratio, ſuppoſe of 1 to . Then if d be 
the uſual diſtance at which we view minute objects 
diſtinctly with the naked eye, and «/the focal diſtance 
of the leaſt eye-glaſs, through which the ol ij: ct appears 
ſufficieatly bright and diſtin, it will be magnified in 
the ratio of nd to l. | 

For the object PQ, and its firſt image p g. are termi- 
nated on one fide by the common axis of the ſpecula, 
and on the other by a line PE, drawn through the 
centre E of the concave ABC. Likewiſe the images 
p and , are terminated by the common axis and by 
the line ep drawn through the centre e of the con- 


vex abe*, Hence, by the ſimilar triangles e, þ ge, » Kucl. v. 18 


and alſo p E, PQE, we have 9. ze ge 
m I, and y PQ iE. E: 22 1; and con- 
ſequently ex PO, un: 1, whence ex =mn X PQ. 
Now if /= be the focal diftance of the eye-glais i, the 
points P, Q. of the object, are ſcen through it by 
the rays of two pencils emerging parallel to the lines 
, xl, reſpectively; that is, PQ appears under an 
angle equal to Ia, which is as = LE and to 
the naked eye at the diſtance 4 from PQ, it appears 


under an angle PoQ which is * and thereſore is 
magnified in the ratio of theſe angles, that is, of 


mud to 1. 
Corel. Having the numbers m, n, d, to find an 
eye- glaſs which ſhall cauſe the microſcope to magniſy 


M times in diameter, take « / N For the appa- 


rent magnitude is to the true as M I:: AI:. 


We {ſhall conclude this part of our ſubject with the An eaſy 


following eaſy method of aſcertaining the magnifying 
power of ſuch microſcopes as are molt in uſe. 
The apparent magnitude of any object, as muſt 


appear from what hath been already delivered, is power of 
meaſured by the angle under which it is ſeen; and the voſt 
this angle is greater or ſmaller according as the common 


object is near to or far from the eye; and of conſe- 
quence the leſs the diſtance at which it can be viewed 
the larger it will appear. The naked eye is unable to 
dillinguiſh any object brought exceedingly ncar it: 
but looking Seach a convex lens, however near the 
focus of that lens be, there an object may be diſtinctly 
ſeen ; and the ſmaller the lens is, the nearer will be 
its focus, and in the ſame proportion the greater will 
be its magnifying power, From thele principles it is 
eaſy to find the reaſon why the firſt or greateſt mag- 
nifiers are ſo extremely minute; and alio to calculate 
the magnifying power of any convex lens employed 
in a ſingle microſcope : For as the proportion of the 
natural fight is to the focus, ſuch will be its power 
of magnifying. If the focus of a convex lens, for in- 
ſtance, be at cne inch, and the natural ſight at eight 
inches, which is the common ſtandard, an object may 
be ſeen through that lens at one inch diſtance from the 
eye, and will appear in xs diameter eight times * 

an 
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than it does to the naked eye: but as the object is 
magnified every way, in length as well as in breadth, 


we muſt ſquare this diameter to know how much it 


really is enlarged ; and we then find that its ſuperficies 
is magnified 64 times. 

Again, ſuppoſe a convex lens whoſe focus is only 
one-tenth of an inch diſtant from its centre; as ia eight 
inches the common diltance of diſtin& viſion with 
the naked eye, there are 80 ſuch tenths, an object 
may be ſeen through this -glais 80 times rearer than 
with the naked eye. It will, of conſ:quence, appear 
80 times longer, and as mucli broader, than it dues to 
common fight; and therefore is 6400 times magni- 
fied. If a convex glaſs be ſo ſmall that its focus is 
only , of an inch diſtant, we find that eight inches 
contains 160 of theſe twentieth-parts ; and of conſe- 
quence the length and breadth of any object ſeen 
through ſach a lens will be magnified 160 times, and 
the whole ſurface 25,600 times. As it is an eaſy 
matter to melt a drop or globule of a much ſmaller 
diameter than a lens can be ground, and as the focus 
of a globule is no farther off a quarter of its own 
diameter, it muſt of conſequence magnity to a pro- 
digious degree. Bat this exceſſive maguifying power 
is much more than counterbalanced by its admitting 
ſo little light, want of diſtinctneſs, and ſhowing ſuch a 
minute part of the object to be examined; for which 
reaſon, theſe globules, though greatly in vogue ſome 
time ago, are now almoſt entirely rejected. Mr Leeu- 
wenhoek, as has been already obſerved, made uſe only 
of ſingle microſcopes conſiſting of convex lenſes, and 
left to the Royal Society a legacy of 26 of thoſe 
glaſſes. Accordingly to Mr Folke's deſcription of 
theſe, they were all exceedingly clear, and ſhowed the 
object very bright and diſtinct; which (fays Mr 
Folkes) muſt be owing to the great care this gentle- 
man took in the choice of his glaſs, his exactneſs in 
giving it the true figure, and afterwards, among 
many, reſerving only ſuch for his uſe as upon trial he 
found to be moſt excelleat. Their powers of magni- 
ſying are different, as different objects may require: 
and as on the one hand, being all ground glaſſes, 
none of them are ſo ſmall, or conſequently magnify to 


„ 


ſo great a degree, as ſome of thoſe drops ſrequently uſed Micro- 
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tinctneſs of theſe very much exceeds what I have met 
with in glaſſes of that ſort. And this was what Mr 
Leeuwenhoek ever propoſed to himſelf; rejecting all 
thoſe degrees of magnifying in which he could not ſo 
well obtain that end. For he informs us in one of his 
letters, that though he had above 40 years by him glaſ- 
ſes of an extraordinary ſmallneſs, he had made but ve- 
ry little uſe of them; as having found, in a long courſe 
ot experience, that the moiſt conſiderable diſcoveries 
were to be made with ſuch glaſſes as, magnifying but 
moderately, exhibited the object with the greatelt 
brightneſs and diſtinction.“ 

In a fingle microſcope, if you want to learn the mag- 
nifying power of any glaſs, no more is neceſſary than 


to bring it to its true focus, the exa place whereof 


will be known by an obje&'s appearing perfectly diſ- 
tin& and ſharp when placed there. Then, with a pair 
of ſmall compaſſes, meaſure, as wearly as you can, the 
diſtance from the centre of the glaſs to the object you 
was viewing, and atterwards applying the compaſles 
to any ruler, with a diagonal ſcale of the parts of an 
inch marked on it, you will eaſily find how many parts 
of an inch the ſaid diſtance is. When that is known, 
compute how many times thoſe parts of an inch are 
contained in eight inches, the common ſtandard of 
ſight, and that will give you the number of times the 
diameter is magnified : ſquaring the diameter will give 
the ſuperficies ; and if you would learn the ſolid con- 


tents, it will be ſhown by multiplying the ſuperficies by 


the diameter. 

The ſuperfic ies of one ſide of an object only can be 
ſeen at one view; and to compute how much that is 
magnified, is moſt commonly ſufficient ; but ſome- 
times it is ſatisfactory to know how many minute 
objects are contained in a larger: as ſuppoſe we de- 
fire to know how many animalcules are contained in 
the bulk of a grain of ſand: and to anſwer this, the 
cube, as well as the ſurface, muſt be taken into the ac- 
count. For the greater ſatisfaction of thoſe who are 


not much verſed in theſe matters, we ſhall here ſubjoin 


the tollowing 


- 
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times the DIAMETER, the-SUPERFICIES, and the cuBz of an oBJEct, is magnified, when viewed throu 

ſuch glaſſes, to an eye whoſe natural fight is at eight inches, or 800 of the 100dth-parts of an inch. 


I 


C 8. 


Showing how many I 


ployed in Single Microſtoper, according to the 


vided into 100 parts. 


Magunifies | Magnifies | Magnifiesthe "0 
the Dia- | the Super- Cube of an 
meter. ficiess Object. 
o or 70 16 256 14096 | 
14, or 40 20 400 00 
, or 30 26 676 17,576 
| +, or 20 40 1,600 4,000 
15 2 53| 2,809 148,877 | 
| 14] ,5 57] 3-249 185,193 
1318 61 3.721 226,981 | 
12 | 3 66 4,356 287,496 
| 3h =, 5,184 373,248 
The focus of J , or 105 80 6,400 512, 00 > Times. 
a glaſs at | 9| & 88 75747 681,472 
| 8 E 100 10,000 1, 00, ooo | 
| 7] 4 114] 1 _ 1,481,544 
| 6] & 133 | 17,689 | 2,352.637 
e or 5F| 168 25,600 | 4,096,000 | 
| 4 200 | 40,006 | 8,000,000 ' q- 
8 3 266 | 70,756 | 18,821,096 | 
K 400 | 160,000 | 64,060,600 
8 N 3 800 | 640,000 | 512,000,000 % 


The grenteft magnifier in Mr Leeuwenhoek's ca- 
binet of microſcopes, preſented to the Royul Society, 
had its focus, as nearly as can well be meaſured, at 
one-twentieth of an inch diſtance from its centre; 
and confequently magnifies the diameter of an object 
160 times, and the ſuperficies 25,600. But the great- 

' eſt magnifier in Mr Wilſon's ſingle microſcopes, as 
they are now made, has uſually its focus at no farther 
diſtance than about the goth part of an inch ; whereby 
it has a power of enlarging the dianieter of an object 

- 400, and its ſuperſicies 160,009 2 ; - en 

The magnityi wer of the ſolar microſcope mu 

bb vg be calcatond 4 2 Hkereat manner; for here the dif- 
power of ference between the ſocus of the magnifter and the di- 
the ſo'ar ſtance of the ſcreen or ſheet wherecn the image of the 
microlcope object is caſt, is the proportion of its being magnified. 
<:rculared Suppoſe, for inſtance, the lens made uſe of has its fo- 
differently Suppoſe, for inſtance, the lens made uſe of has its fo 
from that cus at half an inch, and the ſcreen is placed at the di- 
of others. ſtance of five feet, the object will then appear magni- 
fied in the proportion of five feet to half an inch: and 

as in five ſeet there are 120 half inches, the diameter 

will be magnified 120 times, and the ſuperficies 14, 400 

times; and, by putting the ſcreen at farther diſtances, 

you may magnity the object almoſt as much as you 

leaſe ; But Mr Baker adviſes to regard diſtinctneſs 

more than bignels, and to place the ſcreen juſt at 

that diſtance where the object is ſeen moſt diſtinct and 

clear. 

With regard to the dcuble reſlecting microſcope, 

Mr Baker obſerves, that the power of the object- lens 

is indeed greatly increaſed by the addition of two eye- 

glaſſes; but as no object lens can be uſed with them 
of ſo minute a diameter, or which magnifies of itſelf 

near ſo much as thoſe that can be uſed alone, the 

laſſes of this microſcope, upon the wh. le*magnify, 

latle or nothing more than thoſe of Mr Wilſon's ſingle 
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one; the chief advantages arifing from a combination 
of lenſes veins the ſight of a larger field or portion of 


an object magnified in the ſume degree. 


$ 4. Tekſcoper. 
I. The RerxactingG TtLes core. 
Artex what has been ſaid concerning 'the ſtructure 


of the compound microſcope, and the manner in which theaftrono- 
the Tays paſs through it to the eye, the nature of the mical te- 
:ommon aſtronomical teteſcope will eaſily de under- leſcope. 


- 


Rood ; for it differs from the mieroſeope only in'that 
the object is placed at fo great a diftance from it, that 
the rays of the ſine pencil, flowing from thence, 
may be conſidered as falling parallel to one another 
upon the object- glaſs; and therefore the image made 
by that glaſs is looked upon as coincident with its fo- 
cus of parallel rays. 


1. This will appear very plain from the 12th figure, 


in which ABis the object emitting the ſeveral pencils ccc xv. 


of rays Acd, Bcd, &c. but ſuppoſed to be at ſo 
great a diltance from the obje&-glaſs c d, that the rays 


cf the ſame pencil may be conſidered as parallel to 


each other; they are therefore ſuppoſed to be collected 
into their reſpective foci at the points m and p, ſituated 
at the focal diſtance of the object-glaſs cd. Here 
they form an image E, and eroſſing each other proceed 
diverging to the eye glaſs g: which being placed at 
its own focal diſtance from the points andͤ p, the 


rays of each pencil, after paſſing through that glaſs, 


will become parallel among themſelves; but the pencils 
themſelves will converge conſiderably with reſpe& to 
one another, even ſo as to croſs at e, very little farther 
from the glaſs g h̊ than its focus; becauſe, when they 
entered the glaſs, their axes were almoſt parallel, as 
coming through the ohject-glaſs at the point 4 

Whole 
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teleſcope bears very ſmall proportion. So tha 
place of the eye will be nearly at the focal diſtance of 
the eye glaſs, and the rays of each reſpective pencil 
being parallel among themſelves, and their axe; croſſing 
each other in a larger angle than they would do if the 
object were to be ſeen by the naked eye, viſion will be 
diſtinct, and the object will appear magnified. 

The power of magnifying in this teleſcope is as the 
focal length of the object glaſs to the focal length of 


the eye;glaſs. 


Dem. In order to prove this, we may conſider the 
angle AB as that under which the obj. & would be ſeen 
by the naked eye; for in conſidering the diſtance of 
the object, the length of the teleſcope may be omit- 
ted, as bearing no proportion to it. Now the-angle 
under which the object is ſeen by means of the tele- 
ſcope is geh, which is to the other AZB, or its equal 


g kh, as the diſtance from the centre of the object- glaſs 


to that of the eye-glaſs. The angle, therefore, under 
which an object appears to an eye aſſiſted by a tele- 
ſcope of this kind, is to that under which it would be 
ſeen without it, as the focal length of the object- glaſs 
to the focal length of the eye-gla(s. 

It is evident from the figure, that the viſible arca, 
or ſpace which can be ſeen at one view when we look 
through this teleſcope, depends on the breadth of the 
eye-glaſs, and not of the object-glaſs; for if the eye- 
glaſs be too ſmall to receive the rays g n, p b, the ex- 
tremities of the object could not have been ſeen at all: 
a larger breadth of the obje&t-glaſs conduces only to the 
rendering each point of the image more luminous by 
receiving a larger pencil of rays f. om each point of 
the object. 

It is in this teleſcope as in the compound micro- 
ſcope, where we ſee, when we look through it, not 
the object itielf, but only an image of it at CED: cow 
that image being inveried with reſpect to the object, 
as it is, becauſe the axes of the pencils that flow ſrom 
the object croſs each other at &, objects ſeen through 
a teleſcope of this kind neceſſarily appear inverted. 


This is a circumſtance not at all regarded by aſtro- 


nomers : but for viewing objects upon the earth, it is 
convenient that the teleſcope ſhould repreſent them in 
their natural poſture; to which uſe the teleſcope with 


CCCLX1V three eye-glailes, as repreſented fig. 13. is peculiarly 
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adapted, and the progreſs of the rays through it from 
the object to the eye is as fullows : 

AB is the object ſending out the ſeveral pencils 
Ac d, Be d, &c. which paſſing. through the cbje&- 
glaſs c d, are collected into their reſpective foci in CD, 
where they form an inverted image. From hence they 
proceed to the firſt eye-glals , whoſe focus being at 
, the rays of each — are rendered parallel arzong 
themſelves, and their axes, which were nearly parallel 
before, are made to converge and croſs. each other: 
the ſecond eye-glaſs g H, being ſo placed that its ſocus 
ſhall fall upon , renders the axes of the pencils which 
diverge from thence parallel, and cauſes. the rays of 
each, which were parallel among themſelves, to meet 
again at its focus EF cn the other ſide, where they 
to:m a ſccond image inverted with reſpedt io the for- 
mer, but erect with xeſpe&t to the object. Now this 


image being ſeen by the eye at ab through the eye- 

glaſs i 4, affords a direct repreſentation ot the objoc, 

and under the ſame angle tat the firſt image CD 
Vor. XIII. 


1 


would have appeared, had the eye been placed at J, 
ſuppoling the eye-glafſes to be of equal convexity ; 
and therefore the object is ſeen equally magnified in 
this as in the former teleſcope, that is, as the focal di- 
ſtance of the objet-glaſs to that of any one of the cye- 
glaſſes, and appears cre, 

If a teleſcope exceeds 20 feet, it is of no uſe in view- 
ing objects upon the ſurface of the earth ; for if mag- 
nifies above go or 100 times, as thoſe of that length 
uſually do, the vapours which contmnally float ncar 
the earth in great plenty, will be ſo magnified as to 
render viſion obſcure. 

2. The Gaiilean Tel ſcepe with the concave eye glaſs 
is conſtructed as follows: 
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AB (fig. 1.) is an obje& ſending forth the pencils teleſcope. 
of rays gh, kIm, &c. which, after paſſing through Plat. 


the object. glaſs c d, tend towards E (where we will 
ſuppoſe the focus of it to be), in order to form an in- 
verted image there as before; but in their way to it 
are made to paſs through the concave glaſs u, ſo pla- 
ced that its focus may fall upon E, and conſequently 
the rays of the ſeveral pencils which were converging 
towards thoſe reſpective focal points e, E, F, will be 
rendered parallel among themſelves : but the axes of 
thoſe pencils croſſing each other at F, and diverging 
from thence, will be rendered more diverging, as re- 
preſented in the figure. Now theſe rays entering the 
pupil of an eye, will form a large and diſtin& image 
ab upon the retina, which will be mverted with reſpect 
to the object, becanſe the axis of the pencils croſs in 
F. The object of courle will be ſeen erect, and the 
angle under which it will appear will be equal to that 
which the lines aF, F, produced back through the 
eye-glaſs form at F. 

It is evident, that the leſs the pupil of the eye is, 
the leſs is the viſible area ſeen through a tel-ſcope of 
this kind; for a leſs pupil would exclude ſuch pencils 
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as proceed from the extremities of the object AB, as is 


evident from the figure. his is an inconvenience that 
renders this teleſcope unfit ſor many uſes; and is only 
to be remedied by the teleſcope with the convex eye- 


glaſſes, where the rays which form the extreme parts 
| y 


of the image are brought together in order to enter 


the pupil of the eye, as explained above. 


It is apparent alſo, that the nearer the eye is placed 
to the eye-glaſs of this teleſcope, the larger is the area 
ſeen through it; for, being p'aced cloſe to the glaſs, 
as in the figure, it admits rays that come from A and 
B, the extremities of the object, which it could not it 
it was placed farther off. 

The degree of magnifying in this teleſcope is in the 
ſame proportion with that n the other, viz. as the ſo- 
cal diſtance of the object- gluſs is to the focal diſtance 
ol the eye- glaſs. 


For there is no other difference but this, viz. that 
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as the extreme pencils in that teleſe pe were made to 


converge and form the angle geh fig. 12.), or in & 


(fig. 13.), the e are now made to diverge and form the 


angle aFb (ig. 1.); which angles, if the concave glaſs 
in one has an equal refractive power with the convex 
one in the other, will he equal, and therefore each 


kind will exhibit che 0.5.& magniged in the ſame de- 


ree. 
There is a defect in all theſe kinds of teleſcopes, 
not to be remedied in a ſingle lens by any means what. 
ever, which was thought only to ariſe front hene, 
8 7 VIS, 
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viz. that ſpherical glaſſes do not collect rays to en: 
and the ſame point. But it was happily diſcovered 
by Sir Iſase Newton that the impertedtion of this 
ſort of teleſcope, ſo far as it ariſes from the ſpherical 
form of the glaſſes, bears almolt no proportion to that 
which is owing to the different reſrangibility of light. 
"This diverſity in the refraction of tays is about a 2$th 
part of the Whole; ſo that the object- glaſs of a tele- 
{cope cannot collect the rays which flow from any one 
point in the object into a leſs room than the circular 
ſpace whoſe diameter is about the 56th part of the 
breadth of the glaſs. | 

To ſhow this, let AB (fig, — repreſent a convex lens, 
and let CDF be a pencil of rays flowing from the 
point D; let H be the point at which the leaſt re- 
frangible rays are collected to a focus; and I, that 
where the moſt refrangible concur. Then, if IH be 
the 28th part of EH, IK will be a proportionable part 
of EC (the triangles HIK and HEC being ſimilar) : 
conſequently LK will be the 28th part of FC. But 
MN will be the leaſt ſpace into which the rays will be 
collected, as appears by their progreſs repreſented in 
the figurz. Now MN is but about half of KL; and 
therefore it is about the 56th part of CF: ſo that the 
diameter of the ſpace into which the rays are collect- 
ed will be about the 56th part of the breadth of that 
part of the glaſs through which the rays paſs ; which 
was to be ſhown. 

Since thereſore each point of the object will be re- 
preſented in ſo large a ſpace, and the centres of thoſe 
ſpaces will be contiguous, becauſe the points in the 
object the rays flow from are ſo; it is evident, that 
the image of an object made by ſuch a glaſs mult be a 
moſt confuſed repreſentation, though it ddes not ap- 
pear ſo when viewed through an eye glaſs that magni- 
fes in a moderate degree ; conſequently the degree of 
magniiying in the eye-gliſs muſt not be too. great 
with reſpect to that of the object- glaſs, leſt the confu- 
ſion become ſenſible. 

Notwithſtanding this imperfection, a dioptrical te- 
leſcope may be made to magnify in any given degree, 
provided it be of ſufficient length ; for the greater the 
focal diſtance cf the object glaſs is, the leſs may be 
the proportion which the focal diſtance of the eye-glaſs 
may bear to that of the object glaſs, without render- 
ing the image obſcure. Thus, an object-glaſs, whoſe 
focal diſtance is about four feet, Wil admit of an eye- 
glaſs whoſe focal diſtance ſhall be little more than an 
inch, and conſequently will magnify almoſt 48 times; 
but an object * ot 40 feet focus will admit of an 
eye-giaſs of only four inches ſocue, and will therefore 
raagnify 120 times; and an objet-glaſs of 100 ſect 
focus will admit cf an cye-glaſs of little more than ſix 
inches focus, and will therefore mugnify almoſt 200 
times. 

The reaſon of this diſproportion in their ſeveral de- 
grees of magnitying is to be explained in the follow- 
ing manner: Since the diameter of the ſpaces, into 
which rays flowing from the ſeveral points of an ob- 
ject are collected, are as the breadth of the object- 
glaſs, it is evident that the degree of confuſedueſs in 
the image is as the breadth c* that glaſs; for the de- 
gree of confuſedneſs will only be as the diameters or 
breadth of thoſe ſpaces, and not as the ſpaces them- 
fclves, Now the focal length of the eye glaſs, that is, 


its power of magnifying, muſt be as that degree; for, 
if it exceeds it, it will reader the confuſedneſs ſen- 
ſible; and therefore it muſt be as the breadth or dia- 
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meter of the object glaſs. The diameter of the ob- 


jet-glaſs, which is as the ſquare- root of its aperture 
or magnitude, muſt be as the ſquare root of the power 
of magnifying in the teleſcope; for unleſs the aper - 
ture itſelf be as the power of magnifying, the image 
will want light : the ſquare-root of thy power of mag- 


nifying will be as the ſquare- root of the focal diſtance } 


of the eye-glaſs muſt be only as the ſquare-root of 
that of the object glaſs. So that in making uſe of an 
object glaſs of a longer focus, ſuppoſe, than one that 
is given, you are not obliged to apply an eye glaſs of 
a proportionably longer tocus than what would ſuit 
the given object - glaſs, but ſuch an one only whoſe fo- 
cal diſtance ſhall be to the focal diſtance of that which 


of the ohject-glaſs; and therefore the focal diſtance | 


will ſuit the given object-glaſs, as the ſquare root of 


the focal length of the object- glaſs you make uſe of, 
is to the ſquare-root of the focal length of the given 
one. And this is the reaſon that longer teleſcopes 
are capable of magnifying in a greater degree than 


ſhorter ones, without rendering the object confuſed or 
coloured. 
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3. But the inconveniency of very long teleſcopes is ſo I heir im- 


great, that different attempts have been made to remove 
it, Ot theſe, the moſt ſucceſsful have been by D-Ilond 
and Blair: and the general principles upon which theſe 
eminent opticians proceeded have been mentioned in the 
hiſtorical part of this article,and in the preceding ſection. 
The public will ſocn be favourcd with a fuller account 
of Dr Blair's diſcovery from his own pen; and of Dol- 
lond's, it may be ſufficient to obſerve, in addition to 
what has been already ſaid, that the object glaſſes of 
his teleſcopes are compoſed of three diſtin lenſes, 
two convex and one concave; of which the concave 
one is placed in the middle; as is repreſented in fig. 3. 
where a and c ſhow the two convex lenſes, and 4b the 
concave one, which is by the Britiſh artiſts placed in 
the middle. The two convex ones are made of Lon- 
don crown glaſs, and the middle one of white flint 
glaſs; and they are all ground to ſpheres of different 
radii, according to the refractive powers of the diffe- 
rent kinds of laſs and the intended focal diſtance of 
the object. glaſs of the teleſcope. According to Boſ- 
covich, the focal diſtance of the parallel rays for the 
concave lens is one-halt, and for the convex glaſs one- 
third of the combined focus. When put together, 
they refract the rays in the following manner. Let 
ab, ab (fig. 4-), be two red rays of the ſun's light 
falliag parallel on the firſt convex lens c. Suppoſing 
there was no other lens preſent but that one, they 
would then be converged into the lines be be, and at 
laſt meet in the focus 9. Let the lines g h, gh, re- 
preſent two violet rays falling on the ſurface of the 
lens. Theſe are alſo refracted, and will meet in a fo- 
cus; bnt as they have a greater gre of refrangibi- 
lity than the red rays, they mult of conſequence con- 
verge more by the ſame power of refraction in the 
glais, and meet ſooner in a focus, ſuppoſe at r.—Let 
now the concave lens d 4 be placed in ſuch a manner 
as to intercept all the rays before they come to their 
ſocus. Were this lens made of the ſame materials, and 
ground to the ſame radius with the convex one, * 
wou 
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Teleſcope. that the f,rmer had to make them converge. 


=_ OE 


Reflecting would have the ſame power to cauſe the rays diverge 


In this 


y caſe, the red rays would become parallel, and move on 


in the line o o, o But the concave lens being made 
of flint glaſs, and upon a ſhorter radius, has a greater 
refractive power, and therefore they diverge a little 
after they come out of it; and it no third lens was 


interpoſed, they would proceed diverging in the lines 


o þ t, o þ t; but, by the interpoſition of the third lens 
o v0, they are again made to converge, and meet in a 
focus ſomewhat more diſtant than the former, as at . 


By the concave lens the violet rays are alſo refracted, 


Plate 
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and made to diverge : but having a greater degree of 
refrangib'lity, the ſame power of refraction makes them 
diverge ſomewhat more than the red ones ; and thus, 
if no third lens was interpoſed, they would proceed 
in ſuch lines as I n n, Im n. Now as the differently 
coloured rays fall upon the third lens with different 
degrees of divergence, it is plain, that the ſame power 
of refraQion in that lens will operate upon them in 
ſu ha manner as to bring them all together to a focus 
very nearly at the ſame point. The red rays, it is 
true, require the greateſt power cf refraction to bring 
them to a focus; but they fall ui on the lens with the 
leaſt degree of divergence. The violet rays, though 
they require the leaſt power of refraction, yet have the 
greateſt degree of divergence; and thus all m.et toge- 
ther at the point x, or very nearly ſo. 

But, though we have hitherto ſuppoſed the reſrac- 
tion of the concave lens to be greater than that of the 
convex ones, it is eaſy to ſee how the errors occaſion- 
ed by the firſt lens may be corrected by it, though it 
ſhou!d have even a leſs power of refraction than the 
convex one. Thus, let a b, a b (fig. 5.), be two rays 
of red light falling upon the convex lens c, and refract- 
ed into the focus ; let alſo g h, g h, be two violet rays 
converged into a focus at 7; it is not neceſiary, in or- 


der to their convergence into a common focus at x, 


that che concave lens ſhould make them diverg- it is 
ſufficient if the glaſs has a power of diſperſing the vio- 
let rays ſomewhat more than the red ones; and many 
kinds of gl-ſs have this power of diſperſing ſome kinds 
of rays, without a very great power of refration. It 
is better, however, to have the objett-glais compoſed 
of three lenſes; becauſe there is then another correc- 


tion of the aberration by means of the third lens; and 


it might be impoſiible to find two lenſes, the errors of 
which would exactly correct cach other. I: is alſo 
eaſy to ſee, that the effect may be the ſame whether 
the concave glaſs is a portion of the ſame ſphere with 
the others or not; the effect depending upon a com- 
bination of certain circumſtances, of which there is an 


infinite vericty. 


By means of this correction of the errors ariſing 
from the different refrangibility of the rays of light, 
it is poſſible to ſhorten dioptric teleſcopes confider- 
ably, and yet leave them equal magnitying powers. 
The reaſon of this is, that the errors ariſing tr. m the 
object- glaſs being removed, thoſe which are occaſion- 
ed by the eye glaſs are inconſiderable: for the error 
is always in proportion to the length of the focus in 
any glaſs; and in very long tcleicopes it becomes ex- 
ceedingly great, being no leſs than 4th of the whoie; 
but in glaſſes of a few inches focus it bee mes triſſing. 


Refracting teleſcopes, which go by the nume of D./- 


I C 8. 


3 


lond'e, are therefore now conſtructed in the following RA 


manner. Let AB 
compoſed of three lenſes as above deſcribed, aud con- 
verging the rays 1, 2, 3, 4, &c. to a very diſtant fo- 
cus as at x By means of the interpoſed lens CD, 
however, they are converged to one much nearer, a5 
at y, where an image of the object is formed. The 
rays diverging from thence fall upon another !ens EF, 
where the pencils are rendered parallel, and an ere 
placed near that lens would ſee the object magnified 
and very diſtinct. To enlarge the magnifying power 
ſtill more, however, the pencils thus become parallel 
are made to fall upon another at GH; by which they 
are again made to converge to a diſtant focus : but, 
being intercepted by the lens IK, they are made to 
meet at the nearer one z; whence diverging to LM, 
they are again rendered parallel, and the eye at N ſces 
the object very diſtinctly. 

From an inſpection of the figure it is evident, that 
Dollond's teleſcope thus conſtructed is in fat two te. 
leſcopes combined together; the firſt ending with the 
lens EF, and the ſecond with LM. In the firſt we 
do not perceive the object itſelf, but the image of it 
formed at y; and in the ſecond we perceive only tle 
image of that image formed at z. Nevertheleſs ſuch 
teleſcopes are exceedingly diſtin, and repreſent cb. 
jects lo clearly as to be preferred, in viewing tzrreftri;'1 
things, even to refleQors themſelves. The latter ind-e 1 
have greatly the advantage in their powers of magni- 
tying, but they are much deficient in point of light. 
Much more light is loſt by reflection than by reſr2c- 
tion: and as in theſe teleſcopes the light muſt una- 
voidably ſuffer two reff ctions, a great deal of it is 
loſt; nor is this loſs counterbalanced by the greater 
aperture which theſe teleſcopes will bear, which en- 
ables them to receive a greater quantity of light than 
the refracting ones. The metals of refle ding tel:ſcopes 
alſo are very much ſubject to tarniſh, and require much 
more dexterity to clean them than the glaſſes of refrac- 
tors; which makes them more troubleſome aud expen- 
ſive, though for making diſcoveries in the celeſtial re- 
gions they are undoubtedly the only proper in1- 
ments which have been hitherto conſtructed. If Pr 
Blair indeed ſhall be fo fortunate as diſcover a vit 2- 
ous ſubitance of the ſame powers with the fluid in the 
compound object glaſs of lis teleſcope (and from 1 is 
abilities and perſeverance we have every thing to hope), 
a retracting teleſcope may be conſtructed lupeiior ſor 
every purpole to the belt reflet r. 


IT. Tux REFiECTiING TELESCOPE. 


Tur iaconveniencies ariſing ſrom the great length of 


reſracting teleſcopes, before Dollond's diſcovery, are 
ſutficiently obvious; and theſe together with the dit- 
ficulties occalioned by the different refraugib lity of 


light, induced Sir Iſaac Newton to turn his attention Nes 
to the {ubje& of reflection, and ende.vour to real ze tick ohr. 


the ideas of himſelf and others concerning the poſſibi- 
lity of conſtructing teleſcopes upon th :t principle. — 
The m'itrument which he contrived is repretented, 
fig. 7. where ABCD is a lar e tube, open at AD and 
cloſed at BC, and of a length at leaſt equal to the 
dillance of the focus from the metallic iplerical con- 
cave ipeculum GH p aced at the end BC, The rays 
EG, FH, &:. procceding from a remote object PR, 

. interſ. c 


273 


Ste 


1" 


(bg: 6.) repreſent an object glas leftone. 
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R-AcAivg interſect one another ſomewhere before they enter the 
Tei-ſcope- tube, ſo that EG, eg are thoſe that come from the 
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lower part of the object, and / h, FH from its upper 

part: theſe rays, alter falling on the ſpeculum GH, 

will be reflected, ſo as to converge and meet in ½ n, 

where they will form a perfect image of the object.— 

But as this image cannot be ſeen by the ſpectator, they 

are intercepted by a ſmall plane metallic ſpeculum KK, 

interſecting the axis at an angle of 45, by which the 

rays tending to n will be refleted towards a hole LL 

in the fide of the tube, and the image of the object 

will thus be formed in 28; which image will be leſs 

diſtin, becauſe ſome of the rays which would other- 
wiſe fall on the-concave ſpeculum GH, are intercept- 

ed by the plane ſpeculum: nevertheleſs it will appear 
in a conſiderable degree diſtinct, becauſe the aperture 

AD of the tube, and the ſpeculum GH are large. In 
the lateral hole LLis fixed a convex lens, whoie focus 
is at $9 ; and therefore this lens will refract the rays 
that proceed ſrom any point of the image, ſo as at their 
exit they will be parallel, and thoſe that preceed from 
the extreme points 8 3 will N after refraction, 
and form an angle at O, where the eye is placed; 
which will ſee the image 8 g, as it it were an object. 
through the lens LL ; conſequently the object will 
appear enlarged, inverted, bright, and diſtinct. In LL 
lenſes ot different convexities may be placed, which by 
being moved nearer to the image or faither from it, 
would repreſent the cbje& more or leſs magnifizd, pro- 
vided that the ſurface of the ſpeculum GH be of a 
perfectly ſpherical figure. It, in the room of one lens 
LL, three lenſes be diſpoſed in the ſame manner with 
the three eye glaſſes of the refracting teleſcope, the 
object will appear ere, bur leſs diſtinct than when it 
is obſerved with one lens, On account of the poſition 
cf the eye in this teleſcope, it is extremely difficult to 
direct the inſtrument towards any object. Huygens, 
therefore, firſt thought of adding to it a ſmall retract- 
ing teleſe pe, the axis of which is. parallel to that of 
the relletor. This is called a finder, or director. The 
Newtonian teleſcope is alſo furnithed with a ſuitable 
apparatus for the commodious uſe of it. 

In order to determine the magnifying power of this 
teleſcope, it 15 to be conſidered that the plane ſpeculum 
KK is of no ute in this reſpect. Let us then ſuppoſe, 
that one ray proceeding from the object coincides with 
the axis GLIA (fg. 8.) of the lens and ſpeculum ; let 
bb bz another ray proceeding from the lower extreme 
of the object, and paſſiug through the focus I of the 
ſpeculum EH: this will be reflected in the direction 
L i d, parallel to the axis GLA, and talling on the lens 
d Ld, will be re racted to G; ſo that GL will be 
equal to Ll, and 4 G g I. To the naked eye the 
object would appear under the angle 151 2 IA; but 
by means of the teleſcope it appears under the angle 
dGL=dIL=Idis and the angle I di is to the 
angle I $i:: 61: 1d; conſequently the apparent mag- 
nitude by the teleſcope is to that by the naked eye as 
the diſtane: of the focus of the ſpeculum from the ſpe- 
culum, to the dillance of the focus of the leas from 
the lens. . 

The Newtonian taleſcope was ſtill inconvenient. 
Notwithſtanding the eontrivance of Huygens, ob;ets 


were by it found with difficulty.” The teleſcope of 


ee 2. 


Gregory, therefore, ſoon obtained the preference, to RefleQing 
which for moſt purpoſes it is juſtly intitled, as the Lelcſcope. 


reader will perceive from the following conſtruction. 


Let TYYT{fig. 9.) be a braſs tube, in which L/dD Gregorian 
is a metallic concave [p:culum, perforated in the mid- teleſcope. 


dle at X; aud EF a leis concave mirror, ſo fixed by 
the arm or ſtrong wire RT, which is moveable by 
means of a long ſcrew on the outſide of the tube, as 
to be moved nearer to or ferther from the larger ſpe- 
culum LA D, its axis being kept in the ſame line 
with that of the great ore. Let AB repreſent a very 
remote object, from each part of which iſſue pencils of 
rays, e. g. c d, C D, from & the upper extreme of the 
object, and IL, i, from the lower part B; the rays 
IL, CD from the extremes croſſing one another be- 
fore they enter the tube. Theſe rays, falling upon 
the larger mirror LD, are reflected from it into the fo- 
cus KH, where they form an inverted image of the 
object AB, as in the Newtonian teleſcope. From this 
image the rays, iſſuing as from an object, fall upon the 
ſmall mirror EF, the centre of which is at e; ſo that 
after reflection they would meet in their foci at QQ , 
and there form an erect image. But ſince an eye at 
that place could ſee but a ſmall part of an object, in 
order to bring rays from more diſtant parts of it into 
the pupil, they are intercepted by the plano-convex 
lens MN, by which means a ſmaller ere& image is 
formed at PV, which is viewed through the meniſ eus 
88 by an eye at O. This meniſcus both makes the 
rays of each pencil parallel, and magnifies the image 
PV. Art the place of this image all the foreign rays 
are intercepted by the perforated partition ZZ. For 
the ſame reaſon the hole near the eye O is very nar- 
row. When nearer objects are viewed by this tele- 
ſcope, the {mall ſpeculum EF is removed to a greater 
diſtance from the larger LD, ſo that the ſecond image 
may be always formed in PV ; and this diſtance is to 
be adjuſted (by means of the ſcrew on the ontſide of 
the great tnbe) according to the form of the eye of 
the ſpectator. It is alſo neceſſary, that the axis of the 
teleicope ſhould paſs through the middle of the ſpecu- 
lum EF, and its centre, the centre of the ſpeculum 
LL, and the middle of the hole X, the centres of the 
lenſes MN, 88, and the hole near O. As the hole X 
in the ſp-culum LI. can refl-& none of the rays iſſuing 
from the objeR, that part of the image which corre- 
ſpond: to the middle of the object muſt appear to the 
obſerver more dark and confuſed than the extreme 
parts of it. Befides, the ſpeculum EF will alſo inter- 
cept many rays proceeding from the object; and there- 
fore, unleſs the aperture IT be large, the object muſt 
appear in ſome degree obſcure. 

In the beſt reflecting teleſcopes, the ſocus of the 
ſmall mirror is never coincident with the focus of the 
great one, where the firſt image KH is formed, but a 

ittl2 beyond it (with reſpe& to the eye), as at n; 
the conlequenze of which is, that the rays of the pen- 
cils will not be parallel after reflection from the ſmall 
mirror, but converge ſo as to meet in points about 
QQ where they would form alarger upright image 
than PV, if the glaſs R was not in their way ; and 
this image might be viewed by means of a ſingle eye- 
glaſs properly placed between the image and the eye : 
but then the field of view-would be leſs, and conſe- 
guently 
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quently not {© pleaſant; for which reaſon, the glaſs 
R is ſtill retained, to enlarge the ſcope or area ot the 
ficld. 

To find the magnifying power of this teleſcope, 
multiply the focal diitance of the great mirror by the 
diſtance of the ſmall mirror ſrom the image next the 
eye, and multiply the focal dillance of the tmall m r- 
ror by the focal diſtance of the eye-glaſs : then divide 
the product of the former multiplication by the pro- 
duct of the latter, and the quoticat will expreſs the 
magnitying power. 

one great advantage of the reflecting teleſcope is, 
that it will admit ot an eye-glaſs of a much ſhorter 
focal diſtance than a reſracting teleſcope will; and 
conſequently it will magnity 10 much the more: for 
the rays are not coloured by reflection from a concave 
mirror, if it be ground to a true figure, as they are 
by paſſing through a convex glaſs, let it be ground 
ever ſo true. 

The nearer an object is to the teleſcope, the more 
its pencils of rays will diverge betore they tall upon 
the great mirror, and therefore they will be the longer 
of meeting in points after reflection; ſo that the firſt 
image KH will be formed at a greater diſtance from 
the large mirror, when the object is near the tele- 
ſcope, than when it is very remote. But as this image 
muſt be formed farther trom the ſmall mirror than its 
principal focus u, this mirror mutt be always fet at a 
greater diitance from the large one, in viewing near 
objects, than in viewing remote ones. And this is done 
by turning the ſcrew on the outlide of the tube, until 
the ſmall mirror be ſo adjulted, that the objet (or 
rather its image) appears perfect. 

In looking through any teleſcope towards an ob- 
ject, we never jee the object itſelf, but only that 
image of it which is formed next the eye in the tele- 
ſcope. For if a man holds his finger or a ſtick be- 
tween his bare eye and an object, it will hide part 
(if not the whole) of the object from his view: But 
if he ties a ſtick acroſs the mouth of a teleſcope be- 
fore the obje&-glaſs, it will hide no part cf the ima- 
ginary object he ſaw through the teleſcope before, 
unleſs it covers the whole mouth of the tube: for all 
the effe& will be, to make the object appear dimmer, 
becauſe it intercepts part of the rays. Whereas, if 
he puts only a piece of wire acroſs the inſide of the 
tube, between the eye-gla!s and his eye, it will hide 
part of the object which he thinks he ſees; which 
proves, that he tees not the real object, but its image. 
This is alſo confirmed by means of the ſmall mirror EF, 
in the reflecting teleſcope, which is made of opaque me- 
tal, and ſtands directly between the eye and the object 
towards which the teleſcope is turned; and will hide 
the whole object from the eye at O, if the two glaſſes 
ZL and SS are taken out ot the tube. 

Great improvements have been lately made in the 
conſtruction of both refle ting and refratting teleſcopes, 
as well as in the method of applying thoſe inſtruments 
to the purpoſes tor which they are intended. Tneſe, 
however, fall not properly under the ſcience of 
optics, as fitter opportunities occur of giving a full 
account of them, as well as of the magic lantern, ca- 
mera obſcura, &c. under other articles of our multifa- 
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and Teirscort. 
ſome obſervations 


On the different Merits of Mi roſcopes and Te g pes, 
compar. with ene another; how far we may r:aſmably 
depend on the Diſcoveries made Ly them, and what hopes 
we may entertain of fur. her Improvements, 


We ſhall conclude this article with 


Taz advantages ariling from the uſe of microſcopes 
and teleſcopes depend, in the fir{t place, upon their pro- 
perty of magnitying the minute parts of obj:&s, ſo 
that they can by that means be more diſtinctly viewed 
by the eye; and, ſecondly, upon their throwing more 
light into che pupil of the eye than what is done with- 
out them. The advantages ariſing from the magnify - 
ing x ower would be extremely limited, if they were not 
alio accompanied by the latter: for if the fame quan- 
tity ot light is ſpread over a large portion of ſurface, 
it becomes proportionably diminithed in force; and 
therefore the objects, though magnified, appear pro- 
portionably dim. Thus, though any magnitying gla's 
thould enlarge the diameter ot the object 10 times, and 
conſequently magnity the ſurface 100 times, yet if the 
focal diſtance of the glaſs was about eight inches (pro- 
vided this was poflible), and its diameter only about the 
ſiye of tie pupil of the eye, the object would appear 100 
times more dim when we looked through the glaſs, 
than when we beheld it with our naked eyes; and this, 
even on a ſuppoſition that the glaſs tranſmitted all the 
light which tell upon it, which no glats can do. But if 
the focal diſtance of the glaſs was only four inches, 
though its diameter rema:ned as befors, the inconveni- 
ence would be vaitly diminithed, becauſe the glaſs could 
then be placed twice as near the object as before, and 
conſequently would receive tour times as many rays as 
in the former caſe, and therefore we would ſe it 
much brighter than before. Going on thus, (till di- 
miniſhing the focal diſtance? of the glaſs, and keep ng 
its diameter as large as poflible, we will perceive the 
object more and more magni.ied, and at the ſame time 
very diſtinct and bright. It is evident, however, that 
with regard to optical inſtruments of the microſcopic 
kind, we muſt ſooner or later arrive at a limit which 
cannot be paſſed. This limit is formed by the follow- 
ing particulars. 
ing through the glaſs. 2. The diminution of the glaſs 
iHelt, by which it receives only a ſmall quantity of 
rays. 3. Ihe extreme ſhortneſs of the focal diſtance 
of great magnifiers, whereby the free acceſs of the 
light to the object which we wilh to view is impeded, 
and conſequently the reflection of the light from it is 
weakened. 4. The aberrations of the rays, occaſioned 
by their different refrang' bility. 

To underſtand th's more fully, as well as to ſ:e how 
far theſe obſtacles can be r.moved, let us fuppoſe the 
lens made of ſuch a dull kind of glaſs that it tranſmits 
only one half of the 1 ght which falls upon it. It is 
evident that ſuch a glaſs, of tour inches focal diſtance, 
and which magnities the diameter of an object twice, 
ſtill ſuppoſing its own breadth equal to that of the 
pupil of the eye, wiel ſhow it four times magnified in 
ſurface, but only half as bright as if it was ſeen by 
the naked eye at the uſual diftance; for the light 
which fails upon the eye from the object at eight inches 


diſtance, and likewiſe the ſurface ot the object in its 
natural 
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1. The quantity of light loſt in paſs- 


Tel ſcopes makes tha! 


9 


Micro- natural ſize, being both repreſented by i; the ſurface 


of the magnified obje& will be 4, and the light which 
magnihed object vilible only 23 becauſe 
though the glaſs receives four times as much light as 
the naked eye does at the uſual diſtance of diſtinct 
viſion, yet one halt is loſt in paſting through the glaſs. 
The inconvenience in this reſpect can therefore be re- 
moved only as far as it is poſſible to increaſe the clear- 
neſs of the glaſs, ſo that it ſhall tranſmit n2arly all the 
rays which fall upon it; and how far this can be done 
hath not yet been aſcertained. 

The ſecond obſtacle to the perfection of microſcopic 
glaſſes is the ſmall fize of great magniſiers, by which, 
notwithſtanding their near approach to the object, they 
receive a ſmailer quantity of rays than. might be ex- 
peed. Thus, ſuppoſe a glaſs of only v, ch of an 
inch ſocal diſtance; ſuch a glaſs would increaſe the 
viſible diameter $0 times, and the ſurſace 6400 times. 
If the breadth of the gials could at the ſame time be 
preſerved as great as that of the pupil of the eye, 
which we ſhall ſuppoſe , ths of an inch, the object 
would appear magnified 6400 times, at the ſame time 
that every part of it would be as bright as it appears 
to the naked eye. But if we ſuppole that this mag- 
niſying glaſs is only Y, th of an inch in diameter, it 
will then only receive 4th of the light which otherwiſe 
would have fallen upon it; and therefore, inſtead of 
communicating to the magnified object a quantity of 
illumination equal to 6400, it would communicate on- 
ly one equal to 1600, and the maguified object would 
appear four times as dim as it does to the naked eye. 
"This inconvenience, however, is ſtill capable of being 
removed, not indeed by increaſing the diameter of the 
leus, becauſe this muſt be in proportion to its focal di- 
ſtance, but by throwing a great quantity of light on 
the objet. Thus, in the abovementioned example. 
if four times the quantity of light which naturally falls 
upon it could be thrown upon the object, it is plain 
that the refl=Qtion from it would be four times as great 
as in the natural way; and conſequently the magnified 
image, at the ſame time that it was as many times 
magnified as before, would be as bright as when ſcen 
Ly the naked eye. In tranſparent objects this can be 
done very effectually by a concave ſpeculum, as in the 
renlecting microſcope aiteady deſcribed: but in opaque 
chjects the caſe is ſe mewhat mote doubtful; neither do 
the contrivan-e> for viewing theſe objects ſeem entirely 
to make up for the deficiencies of the light from the 
tmalineis of the lens and ſhortneſs of the focus. 
When a micreſcopie lens magnifies the diameter of an 
&)j-& 40 times, it hath then the utmoſt pollible mag- 
nit) ing power, without diminiſhing the natural bright- 
ne!s ot the object. | 

The third obſtacle ariſes from the ſhortneſs of the 
focal diſtance in large magnifiers: but in tran/par.nt 
ob'eQs, where a ſuſſicient quantity of light is thrown 
on the object from below, the inconvenience ariſes at 
laſt from ſtraining the eye which muſt be placed 
ne:rer the glaſs than it can well bear; and this en- 
tirely ſuperſedes the uſe of magnihers beyond a certain 
Cevrce, 

The fourth obſtacle ariſes from the diſferent refran- 
gibility of the rays of liglit, and which frequently cauſes 
iuch a deviation from truth in the appearances of things, 
that many people have imayiacd themſelves to have 
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made ſurpriſiag di coveries, and have even publiſhed Micro- 
them to the world ; when in fa& they have been only ſeopes and 
as many optical deceptions, owing to the unequal re. T*\«{-opcs 
fractions of the rays. For this there ſeems to be no A 
remedy, except the introduction of achromatic glaſſes 
into microſcopes as well as teleſcopes, How far this 
is practicable, hath not yet been tried; but when theſe 
glaſſes ſhall be introduced (if ſuch introduction is prac- 
ticable), microſcopes will then undoubtedly have re- 
ceived their ultimate degree of pe: fection. 278 

With regard to teleſcopes, thoſe of the refracting Dollond's 
kind have evidently the advantage of all others, where and B!air's 
the aperture is equal, and the aberrations of the rays reſrading 
are corrected according to Mr Dollond's method ; be- — 
cauſe the image is not only more perfect, but a much 1 
pu quantity of light is tranſmitted than what can 

reflected from the beſt materials hitherto known. 
Unluckily, however, the imperfections of the glaſs ſet 
a limit to theſe teleſcopes, as hath already been ob- 
ſerved, ſo that they cannot be made above three feet 
and an ha'f long. On the whole, therefore, the reflec- 
ting teleſcopes are preferable in this reſpect, that they 
may be made of dimenſions greatly ſuperior; by which 
means they can both magnify to a greater degree, 
and at the ſame time throw much more light into th : 
eye. | 

With regard to the powers of teleſcopes, however, 
they are all of them exceedingly leſs than what we 
would be apt to imagine from the number of times 
which they magnily the object. Thus, when we 
hear of a teleſcope which n:agnifies 2co times, we 
are apt to imagine, that, on looking at any diſtaut ob- 
jet through it, we ſhould perceive it as diſtinctly as 
we would with our naked eye at the 200th part of 
the diſtance. But this is by no means the caſe ; 
neither is there any theory capable of directing us in 
this matter: we mult therefore depend entirely on ex- 
perience. a 

The beſt method of trying the goodneſs of any te- 
leſcope is by obſerving how much farther off you are 
able to read with it than you can with che naked 
eye. But that all deception may be avoided, it is 
proper to chooſe ſomething to be read where the ima- 
gination cannot give any aſſiſtance, ſuch as a table of 
logarithms, or ſomething which conſiſts entirely of fi- 
gures ; and hence the truly uſeful power of the tele- 
ſcope is eafily known, In this way Mr Short's large 
teleſcope, which m1gnines the diameter of objects 1200 
times, is yet unable to atford ſufficient light for re«d- 
ing at more than 2co times the diilance at which we 
can read with our naked eye. 15 

With regard to the form of reflecting teleſcopes, it TheGrego- 
is now pretty generally agreed, that when the Gre- rian tele- 
gorian ones are well conſt: n&ed, they have the advan- ſcope ſupe- 
tage of thoſe of tie Newtonian form. One advantage riot for 
evident at firit fight is, that with the Gregorian tcle- n. 
ſcope an object is perceived by looking directly through Newtouian 
it, and conſequently is found with much greater eaſe 
than in the Ncwronian teleſcope, where we mult look 
into the ſide. I he ni avoidable imperiedti. n of the ſpe- 
cula common to both, alſo gives the Gregorian an ad- 
vantage over the Newtoni:m form. Notwithſtanding 


the utmoſt care and labour of the workmen, it is found 
impoſſible to give the metals either a perſectly ſfhe- 
Hence atiles 

ſom: 


rical or a peifectly parabo'ical ferm. 
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Micro- ſome indiſtiataeſs of the image formed by 
2 au ſpeculum, which is frequently corrected by the little 
—— one, provided they are properly matched. But if this 
Z ij not done, the error will be ma le much worſe; and 

hence many of the Gregorian teleſcopes are far infe- 
rior to the Newtonian ones; namely, when the ſpecula 
have not been properly adapted to each other. There 
is no method by which the workman can know the 
ſpecula which will fit one another without a trial ; 
and therefore there is a neceſſity for having many 
ſpecula ready made of each fort, that in fitting up a 
teleſcope. thoſe may be choſen which beſt ſuit each 

*. | 

The / brightneſs of any object ſeen through a tele- 
ſcope; in compariſon with its brightneſs when ſeen by 
the naked eye, may in all caſes be eaſily found by the 
following formula. Let u repreſent the natural di- 
ſtance of a viſible object, at which it can be diſtinctly 

\ ſeen; and let d repreſent its diltance from the object- 
glaſs of the inſtrument, Let m be the magniſying 
power of the inſtrument ; that is, let the viſual angle 
ſubtended at the eye by the object when at the di- 
ſtance n, and viewed wi hout the inſtrument, be to the 


the great 


I 
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viſual angle produzed by the inſtrument as 1 to n. Micro- 
Let a be the diameter of the objeRt-glaſs, and þ be ſcopes en! 
that cf the pupil. Let the inſtrument be ſo con- !*\*{cor's 
ſtrute4, that no parts of the pencils are intercepted — 
for want of ſufficient apertures of the intermediate 

3 Laſt'y, let the light loſt in reflection or re- 

raction be neglected. 

The brightneſs of viſion thronoh the inſtrument will 


be expreſſed by the baten. 2 the brightneſs of 
„ 9 


natural viſion being t. But although this fraction may 
exceed unity, the viſion through the inſtrument will 
not be brighter than natural v ion. For, when this 
is the caſe, the pupil does not receive all the light 
tranſmitted through the inſtrument. 

In microſcopes, n is the neareſt limits of diſtinct 
viſion, nearly 8 inches. But a difference in this cir- 
cumſtance, ariling from a difference in the eye, makes 
no change in the formula, becauſe changes in the 
ſame proportion with . 

In teleſcopes, A and d may be accounted equal, and 
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Father Rheita, 91. 

Black marble in ſome caſes re- 
flects very powerfully, 36. 
Blair (Dr Robert) makes an 

im portant diſcovery, 19. 


Blair and Dollond's refic&- 
ing teleſcope ſuperior to all 
others, n“ 278. 

Bodies which ſeem to touch one 
another are not in actual con- 
tat, 46. Eight hundred 
pounds weight on every 
ſquare inch neceſſary to bring 
two hodies into apparent con- 
tact, 64. 

Dougrer's experiments to diſ- 
cover the quantity of light 
loſt by reffection, 33. His 
diſcoveries concerning the 
refletion of glaſs and po- 
liſhed metal, 35. His ob- 
ſ-rvatr ns concerning the ap- 
parent place of objects, 216. 
Throws great light on the 
ſubject of fallacies of viſion, 
220. Explains the pheno- 
mena of green and blue tha- 
dows ſeen in the ſky, 234, 
235. Contrivances for mea- 
ſuring light, 244. Calcula- 
t ons concerning the light of 
the moon, 248. 

Boy es experiments concerning 
the hi-ht of differently co- 
loured ſabilances, 28. 


Briegss ſolution of lingle viſion 


with two eyes, 159. 


Bril iant, the cut in diamends 


produces total reflection, 


* 129. 


* 


Briſtie 


300 | 
Briſt'e, curious appearance of 
the ſhadow of one, n? 56. 
B:ffoa's experiments on the re- 
flection of light, 34. Obſer- 
ved green and blue ſhadows 
in the ſky, 231, 232. 
Burning-glafſes of the ancients 
deſcribed, 25. 
25 


Campani's teleſcope, 92. 

Candle, rays of I ght extended 
from, in ſeveral di:edions 
like the tails of comets, 51. 

Cat (M. le) explains the mag- 
nifying of objects hy the iu- 
flection cf light, 68. Ac- 
counts for the large appear- 
ance of objects in miſt, 212. 
Explains a remarkable de- 
ception of viſion, 225. 

Chet (Mr) made the fame diſ- 
covery with Do:lond for the 
improvement of refracting 
teleſcopes, 18. 

 Clairau?”; calculations reſpect- 
ing teleſcopes, 17. 

Cold, wiry moſt intenſe on the 
tops of mountains, 43. 

Col:urs diſcovered to ariſe from 
refration, 15. Suppoſed by 
Dechales to ariſe from the 
inflection of light, 50. Pro- 
duced by a mixture of ſha- 
dows, 38. Colours {imple or 
compound, 196. 

Concave glaſſes, 74. An object 
ſeen through a concave lens 
is ſcen nearer, ſmaller, and 
leſs bright, than with the 
naked eye, 170. Law of 
reflection from a concave 
ſurtace, 183. Proved, 185. 
Concave mirrors, p. 344. 

Cend x lens, an covjet ſeen 
thro? appears brighter, lar- 
ger, ard more distant, than 
when (een by the naked eye, 
n? 168. In certain circum» 
ſtances it appears inverted 
and pendulous intaeair, 169. 
Law cf reflectiou from a 
convex ſurface, 184. Proved 
mathe maticaliy, 185. Mes 
thod of finding the focal di- 
ſtance of rays reflected from 
a convex ſurface, 189. Con- 
vex mit rors, p. 344. 

Conta of bodies in many caſes 
apparent without being real, 
46. Eight hundred pounds 
on every ſquare inch neceſ- 
tary toproduceapparent con- 


tact, 64. Real contact of 


bodies perhaps never obſ:r- 
ved, 65. 


oO FF 


Corona, p. 327. 

Cryſtal bath ſome refradtive 
properties different from 
other tranſparent ſubſtances, 
n* 39. | 

Cy inders ; experiments by Mi- 
raldi concerning their ſha- 
dows, 54. 

Deception in viſion 3 a remark» 
able one explained by M. 
le Cat, 225. 

De:hales's obſervations on the 
inflection of light, 50. 

Deſcartes: his diſcoveries con- 
cerning viſion, 71. Account 
of the invention of tele - 
ſcopes, 75. 

Diamond, the brilliant cut in, 
produces total reflection, 
129 5 

Di-ptric inſtruments: difficul- 
ties attending the conſtruc- 
tion of them, 120. Tele- 
ſcopes why made ſolong, 95. 

Dijtance of objects, f 3. p. 327, 
&c. Berkeley's account of 
the judgment formed con- 
cerning diſtance by confuſed 
viſion, 213. Smith's account 
214. Objected to by Ro- 
bin's, 215. Bouguer adopts 
Barrow's maxim, 216. Por- 
terfield's view of it, 217. 

D:vini, a celebrated maker of 
teleſcopes, 92. His micro- 
ſcope, 107. | 

Diverging beams more frequent 
in ſummer than in winter, 
241. 

D:/land (Mr) diſcovers a me- 
thod of correcting the errors 
ariſing from refraction, 17. 
He diſcovers a miſtake in one 
of Newton's experiments, ib. 
Diſcovers the different re- 
fractive and diſperſive pow- 
er of glaſe, ib. Difficulties 
in the execution of his plan, 
p. 238. His improvements 
in the refractiog teleſcope, 
n 99, 100. Dollond and 
Blair's refracting teleſcope 
ſaperior to all others, 278. 

D»minis (De) diſcovered the 
cauſe of the colours of the 
rainbow, 203. 

E. 

Eduard: (Mr) improvements 
inthe reſlecting tæleſcope 98. 

Em-rrgent rays, the focus of, 
found, 144. 


Equntorial teleſcope or portable 
obſervatory, 102. New one' 


invented by Ramfllen, 15. 


E 
thought of improving re- 
ſracting teleſcopes, n 17. 
His controverſy with Clai- 
raut, &c. ib. His ſcheme 
for introducing viſion by re- 
gected light into the folar 
microſcope and magic lan- 
tern, 116, His theory of 
undulation contrary to fact, 
136; and thereſore miſſeads 
artiks, 137. 

De the denſity and refractive 
powers of its humours firſt 
aſcertained by Scheiner, 70. 
Deſeription of it, 145. Di- 
menſions of the inſenſible 
ſpot of it, 181. Eyes ſel- 
dom bothequally good, 217. 
Seat of viſion in, diſpute a- 
bout, 150. Arguments tor 
the retina being the feat 
of viſion in, 152. 

£yes, ſingle viſion with two, 

158. Various hypotheſes con- 
cerning it, 159, 160, 161, 
& c. Brightneſs of objects 
greater when ſeen with two 
eyes than only with one, 
163. When one eye is clo- 
ſed, the pupil of the other 
is enlarged, 164. 

Fallacies, ſeveral, of viſion ex- 
plained, 219. Great light 
thrown on this ſubje& by 
M, Bouguer, 220, 

Focus, the, of rays refracted by 
ſpherical ſuriaces aſcertain- 
ed, 141. Focus of parallel 
rays falling perpendicnlar 
upon any lens, 143. Focus 
of emergent rays found, 1 44. 
Proportional diſtance of the 
focus of rays reflected from a 
ſpherical ſurface, 188. le- 
thod of finding the focal di- 
ſtance of rays reflected from 
a convex ſurface, 189, 

Fontana claims the honour of 
inventing teleſcopes, 79. 

Force, repulſive, ſuppoied to be 
the cauſe of reflection, 174. 
Ihe ſuppoſition objected to, 
175. Attractive, ſuppoſed, 
176. The ſuppoſition ob- 
jeded to, 177. The objection 
obviated, 178. 

Funk (Baron Alexander), his 
obſervation concerning the 
lizht in mines, 47. 


Gali can teleſcope, more diſſi- 


ficult of conſtrudtion than 


others, 86. 


IN Dx. 


Euler (Mr) firſt ſuggeſted the Galileo made a teleſcope with- 


out a patern, no 80. An ac- 
count of bis diſcoveries with 
it, 81. Why called Lyn- 
ceus, 82. Account of his 
teleſcopes, 83. Was not ac- 
quainted with their ratio- 
nale, 84. His teleſcope, 269. 
Magnitying power of, 270. 

Glaſs globes, their magnity- 
ing powers known to the 
ancients, 3 Different kinds 
of them, ib. Cable of the dif- 
ferent compoſitions of glaſs 
for correcting the errors in 
refracting teleſcopes, p. 240. 
Shows various colours when 
ſplit into thin laminz, nꝰ 31. 
Table of the quantities of 
light reflected from glaſs not 
quick. ſilvered, at different 
angles of incidence, p. 249. 
Glaſs, multiplying, pheno- 
mena of, no 256. 

Glaſſes, difference in their 
powers of refraction and diſ- 
perſion of the light, p. 239. 

Globes have ſhorter ſhadows 
than cylinders, n? 55. And 
more light in their ſha- 
dows, 57. 

Globules, uſed for microſcopes 
by Hartſocker, 108. Adam's 
method of making them, 
111. 

Gregory's invention of the re- 
fedting teleſcope, 97. Gre- 
gorian teleſcope, 275. Mag- 
nity ing power of, 276. Gre- 
gorian teleſcope ſuperior for 
common uſes to the Newto- 
man, 279. 

Grey (Mr), obſervation on 
aerial ſp:culums, 47, Tem- 
porary microſcopes, 112. 

Grimaldi firſt obſerves that co- 
lours ariſe from reſraction, 
15, Inflection of light firſt 
di:covered by him, p. 253. 
His diſcoveries concerning 
inflection, n 49. 

H 


Hairs, remarkable appearance 
of their ſhadows, 52. 

Fattfocher's raicroſcope, 108. 

HerſchePs improvements in re- 
ſtecting teleſcopes, 99, 

Lire (M. dela), his reaſon why 
rays of light ſeem to proceed 
fr: m lununcus bodies when 
viewed with the eyes ha't 
ſhut, 5 1. Obſervatious on 
the appareut place of ob- 
jects, 211. 

Locle (Dr), lis diſcover ies con- 

ccrumg 


INDEX. 

' eerning the inflection of 
light, no 48. 

Horizon, an object ſituated in, 

appears above its true plane, 
166. Extent of the viſible 
horizon on a plane furtace, 
227. 

Horizontal moon. Ptolemy's 

- hypotheſis concerning it, 5. 

Huygens greatly improves the 
teleſcopes of Scheiner and 
Rheita, 89. Improves the 
Newtonian teleſcope, 273. 


Janſen (Zacharias), the firſt 


inventor of teleſcopes, 77 


and 78. Made the firſt mi- 
croſcope, 105, 106. 


Images, Lord Bacon's miſtake 


concerning the poſſibility of 


making them appear in the 
air, 26. Another miſtake 
on the ſame ſubject by Vi- 
tellio, ib. B. Porta's m 
thod of producing this ap- 
pearance, ib. Kircher's me- 
thod, jb. Images, aerial, 
formed by concave mitrors, 


259. 
Ea doubtful if it has ever 
been obſerved, 66. 
Incid i nce, ratio of the fine of to 
that of refra&ion, 126. 
Incident velocity, increaſe of, 
diminiſhes refraQion, 130. 
Infledion of light, diſcoveries 
concerning it, p. 253. Dr 
Hooke's diſcoveries con- 
cerning it, n® 48. Grimald!'s 
obſervations, 49. Dechales's 
obſervations, 50. Newton's 
diſcoveries, 52. Maraldi's, 
53, 54 Probably produced 
by the ſame forces with re- 
flection and refraction, 63. 
Inverſion, a curious inſtance of 
it obſerved by Mr Grey, 
n of the ſun's light 
appearing through the in- 
terſtices of the clouds, 5 6. 
p. 337, &c. Converging ob- 


Explained by him, 239. 
Not oblerved by moon: light, 
240. 


by Janſen, 78. By Galileo, 
and called by him Medicean 
planets, 81. 

K. 


Kepler firſt diſcovered the 

true reaſon of the apparent 

place of objects ſeen by re- 

fleting mirrors, 27. His 
Vor. XIII. 


me- 


ſerved by Dr Smith, n“ 238. 


Jupiters ſutellites diſcovered 


1 


diſcoveries concerning vi- 
ſion, n® 69. Improved the 
conſtruction of teleſcopes, 
84, 87. His method firſt 


put in practice by Scheiner, 
88 


Kircher attempted a rational 


theory of refraction, 11. 
L 


Lead increaſes the diſperſive 


power of glaſs, 17. 


Lenſes, their effects firſt diſ- 


covered by Kepler, 88. 
Lenſes, how many, 142. 
The focus of parallel rays 
falling perpendicular upon 
any lens, 143. Convex, an 
object ſeen through, appears 
larger, brighter, and more 
diſtant, than by the naked 
eye, 168. In ſome cir- 
cumſtances it appears in- 
verted, and pendulous in the 
air, 169. An object ſeen 
through a concave lens is 
ſees nearer ſmaller, and leſs 
bright, than with the naked 
eye, 170. 


Leeuwenho:#s microſcope, 109. 
Light, its phenomena difficult 


to the ſame laws, 132. 


to be accounted for. 1. 
Diſcovered not to be homo- 

eneal, 16. Quantity of, 
reflected by ditterent ſub- 
ſtances, 40. Quantity of it 
abſorbed by plaiter of Paris, 
41. By the moon, ib. Ob- 
ſervations on the manner in 
which bodies are heated by 
it, 43. No heat produced 
by it on a tranſparent me- 


dium, unleſs it is reflected 


from the ſurface, ib. New- 
ton's expertments which re- 
ſpect to its infleftion, 52. 
Reflected, refrated, and in- 
flected by the ſame forces, 
63. Different opinions 
concerning the nature of, 
121. It iſſues in ſtraight 
lines ſiom each point of 
a luminous ſurface, 122. In 
what caſe the rays of light 
deſcribe a cnrve, 124. Its 


motion accelerated or re- 


tarded by refraction, 127. 
Light of all kinds ſubject 
The 
law of refraction when light 
paſſes out ot one tranſparent 
body into another contigu- 
ous to it, 133. Some por- 
tion of light always reflect- 
ed from tranſparert bodies, 
171. Light is not reflect- 


8 
Martin's 


Mourolycus, 


0 


ed by impinging on the ſo- 
lid parts of bodies at the firſt 
ſorface, 172. Nor at the 
ſecond, 173. Light con- 
ſiſts of ſeveral forts of co- 
loured rays differently re- 
frangible, 194. Reflected 
light differently refrangible, 
195. Bouguer's contrivan- 
ces tor meaſuring light, 244. 
Theſe inftruments meaſure 
only the intenſity of /ighr, 
245. Great variation of the 
light of the moon at different 
altitudes, 246. Variation in 
different parts of the diſks 
of the ſun and planets, 247. 
Bouguer's calculations con- 
cerning the light of the 
moon, 248. Dr Smith's, 
249. Mr Michell's, 250. 
Denſity of, in different points 
of refraction, 254. 


Lignum nephriticum, remark- 


able properties of its infuſion, 
29. 


Lines can be ſeen under ſmaller 


angles than ſpots, and why, 
157 


Liquil ſubſtances cannot be 
fired by the ſolar rays con- 


centrated, 44. 


Long fightednefs, 155. 
M 


Magic lantern, M. Euler's 
attempt to introduce vilion 


by reflected light into, 116. 


Magnitudes of objects, F 3. p. 


327, &c. 


Mairan (M.), his obſervations 
on the iuflection of light, 


Maraldi's diſcoveries concern- 


ing the inflection of light, 
53, 54, 55. Further pur- 
tues Grimaldi's and Sir I. 
Newton's experiments, 56, 
His experiments with 
a mixture of coloured ſha- 
dows, 58. 

(Mr) improvement 
of the ſolar microſcope, 
117. 


69. 


95 
Mazias (Abbe), attempts an 


M. Heul, 


361 


nearer and brighter than 


ſeen by the 


naked eye 
n“ 167. 


I. lvil'e (Mr), his obſervations 


on the heating of bodies by 
light, 43. Diſcovers that 
bodies which feem to touch 
are not in actual contact, 
46. Explains a curious phe- 
nomenon of viſion, 226. 
Explains the phenomena of 
green and blue ſhadows in 
the ſky, 234. 

(Mr), calculation 
of the light of the moon, 
250. 


Dicrsſcopes, their hiſtory, 105. 


Made by Janſen, 106. By 
Divini, 107. By Hartfoc- 
ker, 108. By Leeuwenhoek, 
109. By Wilſon, 110. 
Adam's method of making 
globules for large maynifiers, 
111. Temporary micro- 


| ſcopes, by Mr Grey, 112. 


Dr Barker's reflecting mi- 
croſcope, 113. Smith's re- 
flecting microſcope ſuperior 
to all others, 114. Solar 
microſcopes and that for 
opaque objects, 115. Mr 
Euler's ſcheme of introdu- 
cing viſion by reflected light 
into the ſolar microſcope 
and magic lantern, 116, 
Martin's improvement, 117. 
Di Torre's extraordinary 
magnifying microſcope, 118. 
Could not be uſed by Mr 
Baker, 119. Microſcope, 
compound uſe ot ſeveral 
lenſes in, 260. Dr Smith's, 
magnitying power of, 261. 
Eaſy method ef aſcertaining 
the magnifyins power ol, 
262. Further obſ:rvations 
on the magnifying power cf, 
263. Table of the magni- 
fying powers of glaſſes uſed 
in, 10. Solar, magnifying 
power of, 264. Merits ct, 
compared with the teleſcope, 
277 


his diſcoveries, Mies better illuminated in 


cloudy than in clear wea- 
ther, 47. 


explanation of the pheno, Mirrors, s 2. p. 343, &c. Size 


mena of green and blue 
ſhadows ſeen in the fky, 


233. 


Media, the various appearances 


of objects through different, 
ſtated and inveſtigated, 165. 
An object ſeeu through a 
plane medium, 


ot, in which a man may ſee 
his whole im age, n®257. Why 
three or tour images of ob- 


jects are ſeen in plane mir- 


rors, 258. Aerial images 
formed by concave mirrors, 


259. 


appears Mi, account of the largereſs 


2 OL 
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of objects in, by M. le Cat, 
n 213, - 

Moon, Maraldi's miſtake con- 
cerning the ſha dow of it, 56. 
Why vilible when totally 
eclipled, 242. Why the 
moon appears duller when 

_ eclipſed in her perigee than 
in her apogee, 243. Great 
variation of the light of the 
moon at different altitudes, 
246. M. Bouguer's calcula- 
tions concerning the light of, 
248. Dr Smith's, 249. Mr 
Michell's, 250. 

Motion produced without im- 
pes 65, 66. Motion of 


G 
ed and pendulous in the air, 
169. Barrow's theory re- 
ſpecting the apparent place 
of objects, 210. M. de la 
Hire's obſervations, 211. 
M. le Cat's account of the 
largeneſs of oljed&s in miſt, 
212. Why object ſeen from 
a high building appear ſmal- 
ler than they are, 218. Dr 
Porterfield's account of ob- 
jets appearing to move to a 
giddy perſon when they are 
both at reſt, 221. Wells's 
account, 222. Upon what 
data we judge viſible objeds 
to be in motion or at reſt, 


10 ;© 


Fallacies of viſion explain- 
ed, 218, Porterfield's ac- 
count of objects appearing 
to move to a giddy perſon 
when they are both at reſt, 
221. 


Primary rainbow never greater 


than a ſemicircle, and why, 
207. Its colours ſtronger 
than thoſe of the ſecondary, 
and ranged in contrary or- 
der, 209. 


Priſms in ſome caſes reflect as 


ſtrongly as quickſilver, 39. 
Why the image of the ſun by 
heterogeneous rays paſſing 
thro? a priſm 1s oblong, 197. 


% Inpzx. 
focus of rays reflected from 
a ſpherical ſurface, 188. Se- 
veral ſorts of coloured rays 
differently refrangible, 194. 
Why the image of the fun 
by heterogeneous rays pal- 
ſing through a priſm. is ob- 
longs 197. Every homoge- 
nial ray is refracted accord- 
ing to one and the ſame rule, 
200. 


Reflected light, table of its quan- 


tity from different ſubſtances, 


40. 
Reflecting teleſcope of Newt on, 


273. Magnifying power of, 
274. Improved by Dollond 


* 


ght accelerated or retarded 
by refraction, 127. 
Multiplying glaſs, 5 1. p. 342, 
&c, Phenomena of, n® 256. 


223. Experiments to aſcer- 
tain it, 224. 

Object glaſſes, improved by Dol- 
lond, 17, and by.Blair, 19. 


Ptolemy firſt treated of refrac- 


and Blair, ſuperior to all o- 
tion ſcientifically, 4. 


thers, 278. | 
: Reflection of light, opinions of 
Rainbow (knowledge of the na. 


Newten (Sir lfaac) his diſco- 


very concerning colours, 16. 
Miſtaken in one of his expe- 
riments 18. His diſcoveries 
concerning the inflection of 
light, 52. Theory of retrac- 
tion objected to, 134. Theſe 
objections are the neceſſary 
__ conſequences of the theory, 
and therefore confirm it, 135. 
Reflecting teleſcope, 273. 
Magnifying power of, 274. 
Inferior to Gregorian, 279. 


Nel: (Abbe) cannot fire inflam- - 


mable liquids by bu: ning glaſ- 
ſes, 44. 


Oljets on the retina of the eye 
appear inverted, 146. Why 
ſeen upright, 147. An ob- 
jet when viewed with both 
eyes does not appear double, 
becauſe the optic nerve is 
inſenſible of light, 148. Pro- 
ved by experiments, 149. 
Seen with both eyes bright- 
er than when ſeen only with 
one, 163, The various ap- 
pearances of objects ſeen 
through different media ſta- 
ted and inveſtigated, 165. 
An object ſituated in the 
horizon appears above its 
true plane, 166. An ob- 
jet ſeen through a plane 
medium appears nearer and 
brighter than ſeen by the 
naked eye, 167. Object ſeen 
through a convex lens ap- 
pears larger, brighter, and 
more diſtant, 168. In ſome 
circumſtances an object thro? 
a convex lens appears invert- 


Obſervatory (Portable). See 
Equatorial Teleſcope. 

Opale objects, microſcope for, 
115. 

PX Ns inſenſible of light; 
and therefore an object view- 
ed by both eyes is not ſeen 
double, 148. Proved by 
experiments, 149. 

Optical inſtruments, Sect. iv. p. 
342, &c. 

Optics (the firſt treatiſe of) by 
Claudius Ptolemæus, 4. Vi- 
tellio's treatiſe. 7. Treatiſe 
attributed ro Euclid, 24. 
Definition of the theory of 
optics, p. 278. 

P 


Parallel rays falling perpendi- 
cular upon any lens, the fo- 
cus of, found nꝰ 143. 

Parbelion, p. 327. 

Plane medium, an object ſeen 
through appears nearer and 
brighter than by the naked 
eye, no 167. 

Plane ſurfaces, laws of retrac- 
tion in, 140. An object ſi- 
tuated in the horizon ap- 
pears above its true plane, 
166. Extent of the viſible 
horizon on, 227. 

Planets, more luminous at 
their edges than in the mid- 
dle ot their diſks, 41, 247. 

Plates. Maraldi's experiments 

concerning their ſhadows, 


57. | 

Porta (Joannes Baptiſte) his 
diſcoveries, 10. 

Portirſſel's ſolution of ſingle 
vition with two eyes, 160. 
Of che judging of the di- 
ſtance of objects, 217, 218. 


ture of) a modern diſcovery, 
201. Approach towards it 
by Fletcher of Breſlaw, 202. 
The diſcovery of made by 
Antonio de Dominis &iſhop 
of Spalatro, 203. True cauſe 
of its colours, 204. Pheno- 
mena of the rainbow explain- 
ed on the principles of Sir 
I. Newton, 205, Two rain- 
bows ſeen at once, 206. Why 
the arc of the primary rain- 
bow is never greater than a 
ſemicircle, 207. The ſecon- 
dary rainbow produced by 
two reflections and two re- 
fractions, 208. Why the co- 
lours of the ſecondary rain- 
bow are fainter than thoſe of 
the primary, and ranged in a 
contrary order, 209. 


Ramſden's (Mr) new equatorial 


teleſcope, 102. 


Rays of light extinguiſhed at 


the fartace of tranſparent 
bodies, 38. Why they ſeem 
to proceed from any lumi- 
nous object when viewed 
with the eyes halt ſhut, 51. 
Rays at a certain obliqui- 
ty are wholiy reflected by 
tranſparent ſubſtances, 128. 
The focus of rays refract- 
ed by ſpherical ſurſaces aſ- 
certained, 141. The fo- 
cus of parallel rays falling 
perpendicularly upon any 
lens, 143. Emergent rays, 
the focus of, found, 144. 
Rays proceeding from one 
point and falling on a para- 
bolic concave ſurface are all 
reflected from one point, 187. 
Proportional diſtance of the 


* 


the ancients concerning it, 
23. Bouguer's experiments 
concerning the quantity of 
light loſt by it, 33. Method 
of aſcertaining the quantity 
loſt in all the varieties of re- 
flection, ib. Buffon's expe- 
riments on the ſame ſubject, 
34. Bouguer's diſcoveries 
concerning the reflection of 
glaſs, and of poliſhed metal, 
35. Great difference of the 
quantity of light reflected at 
different angles of incidence, 
36. No reflection but at 
the ſurface of a medium, 43. 
Is not produced by impulie, 
65. 66. Rays at a certain 
obliquity are wholly. reflec. 
ted by tranſparent ſubſtances, 
128, Total reflection pro- 
duced by the brilliant cut in 
diamonds, 129. Some por- 
tion of light always reflec- 
ted from tranſprent bodies, 
171. Light is not reflected 
by impinging on the ſolid 
parts of bodies at the firſt 
ſurface, 172, nor at the ſe- 
cond, 173. Fundamental law 
of reflection, 182. Laws of, 
from a concave ſurface, 183. 
From a convex, 184. Theſe 
preceding propoſitions pro- 
ved mathematically, 185. 
Refleted rays from a ſphe- 


. rical ſurface never proceed 


from the ſame point, 186. 
Rays proceeding from one 
point and falling on a para- 
bolic concave ſurface are all 


reflected from one point, 187. 


Proportional diſtance of the 
focus of rays reflected from 
a ſpherical ſurlace, 188. Me- 

thod 
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* 


NDEX., 


thod of finding the focal di- 
ſtance of rays reflected from 
a convex ſurface, 189. The 
appearance of objects reflect- 


ed from plane ſurfaces, 190. 


from convex, 191, from 
concave, 192. The appa- 
rent magnitude of an object 
ſeen by a reflection from a 
concave ſurface, 193. Re- 
fleted light differently re- 
frangible, 195. 


Refratling teleſcopes improved 


by Mr Dollond, 17. 


By Dr 
Blair, 19. Magnify in pro- 
portion to their lengths, 271. 
Imperfections in, remedied, 
272. 


Refradtion, known to the an- 


cients, 2. Its law diſco- 
vered by Snellius, 11. Ex- 
plained by Deſcartes, 12. 


Fallacy of his hypotheſis, 
13. Experiments of the 
Royal Society for deter- 


mining the refracti ve powers 


of different ſubſtances, ib. 
M. de la Hire's experiments 
on the ſame ſubject, 16. 
Refraction of air accurately 
determined, 13, 14. Mil- 
take of the Academy ot 
Sciences concerning the re- 
fraction of air, 13. Al 
lowance for refraction in 
computing the height of 
mountains, firſt thought ot 
by Dr Hooke, 14. Mr 
Dollond diſcovers how to 
correct the errors of tele- 
ſcopes ariſing from refrac- 
tion, 17. The fame diſ- 
covery made by Mr Cheſt, 
18, Important d.ſcovery of 
Dr Blair for this purpole, 
19. Refraction defined, 123. 
Phenomena of refraction 
ſolved by an attractive 
power in the medium, 125. 
Refraction explained and 
illuſtrated, pages 279, 280. 
Ratio of the fine ot inci- 
dence to the line of refrac- 
tion, n 126, Reftraction ac- 
celerates or retards the mo- 
tion of light, 127. Re- 
fraction diminiſhes as the 
incident velocity increaies, 
130. 
rater in the evening than 
in the morning, 131. Laws 


of refraction when light paſ- 
ſes out of one tranſparent 
body into another contigu- 
ous to it, 33. 


The New- 


Refracton of a tar 


r 


tonian theory of refraction 
objected to, 134. Which 
objections, as they are the 
neceſſary conſequences of 
that theory, confirm it, 135. 
Laws of retraction in plane 
ſurfaces, 140. The focus 
of rays refracted by ſpheri- 
cal ſurfaces aſcertained, 141. 
Light conliſts of ſeveral 
ſorts of coloured rays dif- 
ferently refrangible, 194. 
Reflected light differently 
refrangible, 195. Every 
homogeneal ray is refracted 


according to one and the ſame 


rule, 200. 


Reid's ſolution of fingle viſion 


with two eyes, 161- 


Repu ive force ſuppoſed to be 


R 


the cauſe of reflection, 174. 


Objected to, 175. Ano- 
ther hypotheſis, 179. Sir 
Haac Newton's, 180. Un- 


tenable, 181. 


etina of the eye, objects on, 


inverted, 146. Why ſeen 
uprizht, 147. When viewed 
with both eyes, not ſeen 
double becauſe the optic 
nerve is inſenſible of light, 
148. Arguments for the 
retina's being the ſeat of vi- 
ion, 152 


Rheita*s teleſcope improved by 


Rolin's 


Haygens, 89. 
lar teleſcope, 91. 
(Mr) objection to 
Smith's account f the appa- 
rent place of objects, 215. 


Saturn's ring diſcovered by 


Galileo, 81. 


Secondary rainbow produced by 


two reflections and two re- 
fractions, 208. Its colours, 
why tainter than thoſe of the 
primary, and ranged in con- 
trary order, 209. 


Scheiner completes the diſcove- 


ries concerning viſion, 70. 
Puts the improvements of 
the teleſcope by Kepler in 
practice, 88. 


Shadows of bodies, obſerva- 
tions concerning them, 48, 
49, 52. Green ſhaJows 


oblerved by Buffon, 
Blue ones, 232. Explain- 
ed by Abbe Muzeas, 233. 
Explained by Melville and 
Bouguer, 234 Curious ob- 
ſervations relative to this 
ſubject, 235. Blue fhad:ws 
not confined to the morn- 


His binocu- 


Solar microſcope, 115. 


23h 


1 


ing and eveniags, 236. An- 
other kind of ſhadows, 237. 
Illumination of the fladsw 
of the earth by the retrac- 
tion of the atmoſphere, 5 7. 


p- 339, &c. 


Shorts (Mr) equatorial tele- 


ſcope, n“ 102. 


Short-fightednels, 155. 
Sky, concave figure of, 5 4. 


P- 324. &c. Extent of the 
viſible horizon on a plane 
ſurface, no 227. Why along 
row of objects appears, cir- 
cular, 228, Why the con- 
cavity of the ſky appears 
leſs than a ſemicircle, 229. 
Opinions of the ancients re- 
ſpecting the colour of the 
ſky, 230. Green ſhadows 
obſerved by M. Buffon, 231. 
Blue ſhadows obſerved by 
him, 232. The phenome- 
na explained by Abbe Ma- 
zeas, 233. By Melville and 
Bouguer, 234. Cutious ob- 
ſervations relative to this ſub- 


ject, 235. 
Smith's (Mr Caleb) prop ſal to 


ſhorten teleſcopes, 101. 


Smith's (Dr) reflecting micro- 


ſcope ſupcri r to all others, 
114. Account of the appa- 
rent place of objects, 214. 
Objected to, 215. Con- 
verging irradiations of the 
ſun obſerved and explained 
by, 238, 239. He never 
obſerved them by moon- 
light, 240. Divergiug beams 
more trequent iu ſummer 
than in winter, 241. Cal- 
culation concerning the light 
of the moon, 249. His mi- 
cr ſcope magnitying power 
of, 261. 

Mr 


Euler's attempt to intro— 
duce viſion by reflected light 
into the ſolar microſcope, 
116. Martin's improvement, 
117, Maguifying power of, 
264. 


Spedacles, when firſt invented, 


73+ 
Ses of the ſun diſcovered by 


Galileo, 81. Not ſeen un- 
der ſo ſmall an angle as lines, 
157. 


Stars, twinkling of, explained 


by Mr Michel), 21. By 

Muſchenbroek, 22. By other 

philoſophers, is. A mo- 

mentary change of colour 

obſervable in tome ſtars, is. 
212 2 


7 U opes, 
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Why viſible by day at the 
bottom of a well, 32. How 
to be obſerved in the day- 
time, 103. The retraction 
of a ſtar greater in the 
evening than in the morn- 


ing, 131. 


Sun, image of, by heteroge- 


neous rays palling through 
a priſm, why oblong, 197. 
The image of, by ſimple and 
homogeneous light, circu- 
lar, 198, Variation of light 
in ditterent parts of the ſun's 


diſk, 437. 


Surſaces of tranſparent bodies 


have the property of ex- 
tinguiſhing licht, and why, 
38. Supfo ed to con iſt of 
{mall tranſparent planes, 40, 
41, 42. Laws of reirac- 
tion in plane ſurfaces, 140. 
The focus «f rays refracted 
by ſpherical ſurfaces aſcer- 
tained, 241. Reflected rays 
from a ſpherical ſurtace ne- 
ver proceed from the ſame 
ppint, 186. The appcar- 
ance of objects from plane 
ſurfaces, 190. From con- 
vex, lyt. From concave, 
192. The apparent magni- 
tude of an object ſeen by re- 
fl. tion from a concave ſur- 
tace, 19 

different compoſi. 
tions of glaſs for correcting 
the faults of the refracting 
en2s, 18. Deſca tes's ac- 
count of the invention of 


them, 75. Other accounts, 
76. Borellus's account pro- 
bably the true one, 77. 
The firſt one exceeding 
good, 78. Fontana claims 


the honour of the invention, 


79. Galileo made one 
without a pattern, 80. 
His diſcoverics on this 
head, 81. From which he 


acquired the name of Lyrn- 
ceus, 82. Account of bis 
teleſcopes, 83. Rationale 
of the teleſcope firit diſeg- 
vered by Kepler, $4. Reaſon 
of the effects of teleſcop es, 
85. Galilean tel-{cope dil- 
ficult of conſtruction, 86. 
Teleſcopes improved by 
Kepler, 87. His method 
firit practiſed by Scheiner, 
88. Huygens improves the 
teleſcopes of Scheiner and 
Rheita, 89. Viſion mot 
diſtinct in the Galilean ones, 

YO, 
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90. Rheita's binocular te- 
leſcope, n 91. Teleſcopes of 
Campani and Divini, 92. 
Azout makes a teleſcope of 
an extraordinary focallength, 
93. Teleſcopes uſed with- 
out tubes, 94. Dioptric 
teleſcopes why ſo long, 95. 
On the apertures of refract- 
ing teleſcopes, 96. Hiſto- 
ry of the reflecting tele- 
ſcope, 97. Mr Edward's 
improvements in it, 98. 
Herſchelsimprovements, 99. 
Mr Dollond's improvements, 
100 Mr Smith's propoſal 
to ſhorten teleſcopes, 101. 
The equatorial teleſcope, 
102. How to obſerve ſtars 
in the day-time, 103. Mr 
Epinus's propoſal for bend- 
ing the tubes of teleſcopes, 
104. Teleſcope, aſtrono- 
mical, 265. Magnifying 
power of, 266. 

 jeQs, 267. Common refract. 

ing, ſhows objects erect, 268. 
Galilean teleſcope, 269. 
Magnifying power of, 270. 
Refracting, magnity in pro- 
portion to their length, 271. 
Their 


Optimates, 


Optio, People oppoſed to populares. 


Inverts cb- 


imperfections reme- 


1 


died, n* 272. Reflecting te- 
leſcope of Newton, 273. 
Magnifying power of, 274. 
Gregorian teleſcope, 275. 
Magnifying power of, 276. 
Merits of, compared with 
microſcope, 277. Refract- 
ing teleſcopes improved by 


Dollond and Blair, ſuperior 


to all others, 278. _ 
rian teleſcope ſuperior for 
common uſes to the New- 
tonian, 279. 

Thin plates; Mr Boyle's ac- 
count of the colours obſer- 


vable in them, 30. Dr 


Hook's account, 31. 

Torre (F. di), extraordinary 
magnifying microſcope, 118, 

Tour (M. de), his obſervations 
on the inflection of light, 
60. The hypotheſis by 
which he accounted for the 
phenomena, 61 Unſatis- 

factory and ill-tounded, 62. 

Tranſparent bodies, a portion 
ot light always reflected from, 
171. | 

V. 
Variation of the intenſity of at- 


I *C 8. 


variation in the action of 
many particles different from 
that of one; but may be 
known if it be known, 139. 
Variation of the light of the 
moon at different altitudes, 

246. In different parts of 
the diſks of the ſun and pla- 
nets, 247. 

Vifible objects how judged to 
be in motion or at reit, 223. 
Curious experiments to aſ- 

certain it, 224. Viſible ho- 
rizon on a plane ſurface, ex- 
tent of, 227. 

Vifien: its nature firſt diſco- 

vered by Maurolycus, - 9. 


Diſcoveries concerning it, 


p- 264, &c. Seat of, diſpute 


about, 150. Dimenſions of 


the ſpot in the eye where 
there is no viſion, 151. Ar- 
guments for the retina's be- 
ing the ſeat of viſion, 152. 
Viſion bright and obſcure, 
153. Diltint at different 
diltances, 154. Leaſt angle 
of viſion, 156. Of ſingle vi- 
ſion with two eyes, 158. 
Briggs's ſolution, 192. Por- 


traction and repulſion un- terfield's 160. Reid's 161. 
known, 138. The law of Wells's 162. Viſion more 
O P | OPU 


OPTIMATES, one of the diviſions of the Roman 
It is not eaſy to aſcertain 


the chareceriitic ditterences betwixt theſ: two parties. 


Some ſay the optimates were warm ſupporters of the 
dignity of the chief magiſtrate, and promoters of the 
grandeur cf the Rate, who cared not if the inferior 
members ſulkered, provided the commanding powers 
were advanced: Whereas the populares boldly ſtood 
up for the rights of the people, pleaded for larger pri- 
vileges, and laboured to bring matters nearer to a le- 
vel. In thort, they reſembled, according to this ac- 
count, the court and country parties amonglt the peo- 
pie cf Great Britain. 

Tully ſays, that the optimates were the beſt citizens, 
who withe4 to deſerve the approbation of the better 
fort; and that the populares courted the favour of tte 
populace, not ſo much conſidering what was right, as 
what would pleaſe the people and gratify their own 
\thirlt of vain glory and empty applaule. 

OPTIO, an officer in the Roman army, being an 
allittant cr heutenant to every centurion. The chi 
was 10 called becauſe he was the choice or option of 
the centu ion in latter times; at firſt, however, he had 
been choſen by the tribune, or chief commander of 
the legion. Theſe op/iones are allo ſometimes called 


{ ccentiriones and ter gidudlures ; the laſt name was given 
them becauſe their poſt was in the rear of the compa. 
If. Some authors make mention of ſub-optiones or ſub- 
icutenauts. 


It is proper however to add, that optiones were not Option, 
peculiar to the camp, but were allo uſed in a variety Opuntia. 


ot other offices of life. 


OPTION, che power or faculty of wiſhing or chooſ- 
ing; or the choice a perſon makes of any thin 

When anew ſuffragan biſhop is conſecrated, the arch- 
biſhop of the province, by a cuſtomary prerogative, 
claims the collation of the firſt vacant benefice, or dig- 
nity, in that ſee, according as he ſhall chooſe ; which 
choice is called the archbithup's option. 

But in caſe the biſuop dies, or is tranſlated, before 
the preſent incumbent of the promotion choſen by the 
archb:thop ſhall die or be removed, it is generally 
ſuppoſed that the option is void; inaſmnch as the 
granter, ſingly and by himſelf, could not convey any 
right or title beyond the term ot his continuance in 
And it the archbiſhop dies before the avoid- 
ance ſhall happen, the right of filling up the vacancy 
ſhall go to his executors or adminiſtrators. 

OPUNTTIA, a ſpecies of cactus; ſee Cacrus. The 
fruit of the opuntia is remarkable for colouring the 
juices of liviog animals, though it appears not to be 
poiſonous or even hurtiul to the body. 
from Charleſton in South Carolina, which was pub- 
lithed in the,gotah volume of the Pliloſophical Tranſ- 
actions, the author writes thus :—* As you deſired, 
I tried the effects of the prickly pear in clearing the 
A few days after your letter, I went down to 
one of the iſlands, and gathered ſome of the fruit, 


that ſce. 


urine. 


1 INDEX. 


Mater in ſome 40150 reſlects 


diſtinct in homogeneal than 
heterogeneous light, n“ 199. 
Several fallacies of viſion ex- 
plained, 219. Great light 
. thrown on this ſubject by 
M. Bouguer, 220. A re- 
mar kable deception explain- 
ed by M. le Cat, 225. Cu- 
rious phenomenon explained 
by Mr Melville, 226. 
Vitellid's diſcoveries, 7. 
Undulaticn, Euler's theory of, 
contrary to fact, 136; aud 
miſleads 1 137. 


more powerfully than quick- 
ſilver, 36. Table of the 
quantity. of light reflected 
trom it at different angles, 
P- 249. Remarkably ſtrong 
reflection into it from air, 
n 37. 6 
Wellis ſolution of ſingle viſion 
with two eyes, 162. Ac- 
counts for objects appearing 
to move to a giddy perſon 
when at relt, 222. 
White bodies reflect more light 
than others, 28. 
Wilſon's microſcope, 110. 


Z» 


In. a letter 


and 


Oracle. 


ORA 


age, and ſix pears to one of five. The next morning 
I examined the urine of both, and it appeared of a 
very lively red colour, as if tart. wine had been mixed 
with water. I gave likewiſe fix pears to a negro- 
wench, who was ſuckling an infant, and ſtrictly for- 
bade her to put the child to her breaſt for ſix or eight 
hours; and then taking ſome of her milk in a tea- 
cup, and ſetting it by for ſome hours, the cream had 
a reddiſh luſtre, though it was very faint.” From 
the ſame letter we learn, that the prickly pear grows 
in great abundance about Carolina; and alſo that 
the cochineal inſets are found upon it, though no at- 
tempt, that we know of, has hitherto been made to 
cure them for uſe as the Spaniards do. 

OR, the French word for gold, by which this: me- 
tal is expreſſed in heraldry. Fn engraving it 1s/deno- 
ted by ſmall points all over the field or bearing. It 
may be ſuppoſed to ſignify of itſelf, generofity, ſplen- 
dor, or ſolidiiy; according to G. Leigh, if it is com- 
pounded with ; 


Gul. ] g. Courage. 
Azu. | = | Truſt. 

Vor. g 4 Joy. 

Pur. | 5 Charity. 
Sab. ) © | Conſtancy. 


ORA, in antiquity, was a term equivalent to an 


ounce; but it has been much debated among our an- 


tiquaries, whether the ora, the mention of which ſo 
often occurs, was a coin, or only money of account. 
Dr Hickes obſerves, that the mode of reckoning 
mokey by marks and oras was never known in Eng- 
land till after the Daniſh ſettlements; and by ex- 
amining the old nummulary eſtimates among the prin- 
cipal Gothic ſtates upon the Baltic, it appears, that 
the ora and ſoli dus were ſynonimous terms, and that 
the ora was the eighth part of the mark. From ſeve- 
ral of the Daniſh laws, it likewiſe appears, that the 
Daniſh ora, derived by corruption from aureus, wus 
the ſame as the Frank ſolidus of twelve pence. As a 


. weight, the ora was regarded as the uncia or unit, 


by which the Daniſh mark was divided; and in 
Doomſday- book the ora is uſed for the ounce, or the 
twelfth part of the nummulary Saxon pound, and the 
fifteenth of the commercial: as a coin, it was an au- 
reus, or the Frank ſolidus of twelve pence. And 
from the accidental coincidence of the Frank aurcus 
with the eighth part of their mark, the Danes pro- 
bably took occaſion to give it the new name of ora. 
There was another ora mentioned in the rolls of the 
27th of Henry III. the value of which was fixtzen 
peace; and this was probably derived from the halt 
mancus of the Saxons. Such, in all appearance, was 
the original of theſe two oras; as there were no aurei 
of that period, to which ti.eſe two denominations of 
money of ſixteen and twelve pence can poſſibly be 
aſcribed. It is obſerved tarther, that the name 9-4 
diſtinguiſhes the gold coins in ſeveral parts of Eu- 
rope to this day. The Portugueſe moidore is nothin, 
elſe but moneda doro, from the Latin moneta de arr» ; 
the French Louis ores come from the fame ute of the 
word, and owe their appellation to the ora. See 
Clarke on Coins. 

ORACH. See ATRIPLEX. 

Ni ORacn. See CHENOPODIUM. 

ORACLE, among the heathens, was the anſwer 


1 36s 1 
and gave four of the pears to a child of three years of which the gods were ſuppoſed to give to thoſe who Otacte. 


ORA 


conſulted them upon any affair of importance. 
alſo uſed for the god who was thought to give the an- 
ſwer, and for the place where it was given. 

The credit of oracles was ſo great, that in all doubts 
and diſputes their determinations were held ſacred and 
mwiclable : whence vaſt numbers flocked to them for 
advice about the management of their affairs ; and no 
buſineſs of any conſequence was undertaken, ſcarce 
any peace concluded, any war waged, or any new 
ſorm of government inſtituted, without the advice and 
approbation of ſome oracle. The anſwers were uſually 
given by the intervention of the prieſt or prieſteſs of 
the god who was conſulted ; and generally expreſſed 
in ſuch dark and unintelligible phraſes, as might be 
eaſily wreſted to prove the truth of the oracle what- 
ever was the event. It is not, therefore, to be won- 
dered at, that the prieſts who delivered them were in 
the higheſt credit and eſteem, and that they managed 
this reputation ſo as greatly to promote their own 
particular advantage. 'They accordingly allowed no 
man to conſult the gods, before he had offered coſtly 
ſacrifices, and made rich preſents to them. And to 
keep up the veneration for their oracles, and to pre- 
vent their being taken unprepared, they admitted per- 
ſons to eonſult the gods only at certain ſtated times ; 
and ſometimes they were ſo cautious, that the great- 
eſt perſonages could obtain no anſwer at all. Thus 
Alexander himſelf was peremptorily denied by the 
Pythia, or prieſteſs of Apollo, till ſhe was by down- 
right force obliged to aſcend the tripos ; when, being 
unable to reſiſt any longer, ſhe cried ont, Thou art 
invincille : and theſe words were accepted inſtead of a 
farther oracle. 

Of the ambiguity of oracles, the following, out of 
a great many examples, may be mentioned. Crcoelus 
having received from the Pythoneſs this anſwer, That 
by patling the river Halys, he would deſtroy a great 
empire; he underitocd it to be the empire of his ene- 
my, whereas he deſtroyed his own.—The oracle con- 
ſuited by Pyrrhus gave him an anſwer, which might 
be equally underitood of the victory of Pyrrhus, and 
the victory of the Romans his enemies: 


Ais te, Æcida, Romanot vincere poſſe. 


The equivocation lies in the conſtruction of the La- 
tin tongue, which cannot be rendered in Englth,— 
The Pythoneſs adviſed Crœſus to guard againit the 
mule. The king of Lydia underſtood nothing of the 
oracle, which denoted Cyrus deſcended from two dit- 
ferent nations; from the Medes, by Mandana his mo- 
ther, the daughter of Aſtyages; and from the Perſians, 
by his father Cambyſes, whoſe race was by far lets 
grand and illuſtrious. Nero had for anſwer from the 
oracle of Delphos, that ſeventy-three might prove fa- 
tal to him. He believed he was fate from all danger 
till that age; but, finding himſelf deſerted by every 
cne, and hearing Galba proclaimed emperor, who was 
73 years of age, he was ſenſible of the deceit, of the 
oracle. 

When men began to be better inſtructed by the 
Iohrts philoſophy had incroduced into the world, the 
filfe oracles inſenſibly loſt their credit. Chryſippns 
fi led an entire volume with falſe or douhtfvl oracies, 
C2nomans, to be revenged of ſome oracle that had 
deceived him, made a compilation of oracles, to how 

their 
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« I might (ſays Origen) have recourſe to the autho- 
rity of Ariſtotle and the Peripatetics, to make the 
Pythoneſs much ſuſpected; I might extract from the 
writings of Epicurus and his ſectators an abun- 
dance of things to diſcredit oracles; and I might ſhow 
that the Greeks themſelves made no great account of 
them.“ 

The reputation of oracles was greatly leſſened when 
they became an artifice of politics. Themiſtocles, 
with a deſign of engaging the Athenians to quit 
Athens, and to embark, in order to be in a better 
condition to reſiſt Xerxes, made the pythoneſs deliver 
an oracle, commanding them to take refuge in wooden 
walls. Demoſthenes ſaid, that the Pythoneſs Philip- 
piſed; to ſignify that ſhe was gained over by Philip's 
preſents. 

Tbe ceſſation of oracles is atteſted by ſeveral pro- 
fane authors; as Strabo, ſuvenal, Lucan, and others. 
Plutarch accounts for it, by ſaying, that the bene- 
fits of the gods are not eternal as themſelves are; 
or that the genii, who preſided over oracles, are ſub- 
ject to death; or that the exhalations of the earth had 
been exhauſted, It appears that the laſt reaſon had 
been alleged in the time of Cicero, who ridicules it 
in his ſecond book of Divination, as if the ſpirit of 
prophecy, ſuppoſed to be excited by ſubterraneous ef- 
fluvia, had evaporated by length ot time, as wine or 
pickle by being long kept. 

Suidas, Nicephorus, and Cedrenus, relate, that 
Auguſtus, having conſulted the oracle of Delphos, 
could obtain no other anſwer but this: The He- 
brew child whom all the gods obey, drives me hence, 
and ſends me back to hell: get out of this temple 
without ſpeaking one word.” Suidas adds, that Au- 
guſtus dedicated an altar in the Capitol, with this in- 
icription, „To the eldeſt Son of God.” Notwith- 
ſanding theſe teſtimonies, the anſwer of the oracle 
of Delphos to Auguſtus ſeems very ſuſpicious, Ce- 
drenus cites Euſebius ſor this oracle, which is not 
now found in his works; and Auguſtus's peregri- 
nation into Greece was 18 years betore the birth of 
Chriit. 

Suidas and Cedrenus give an account alſo of an an- 
cient oracle delivered to 'Thulis, a king ef Egypt, which 
they fay is well authenticated. The king having con- 
{ulted the oracle of Serapis, to know if there ever was, 
or wauld be, one ſo great as himſelt, received this 
anſwer: „irſt, God, next the Word, and the Spi- 
Tit with them. They are <qually eternal, and make 
but one, whoſe power will never end. But thou, mor- 
tal, go hence, and think that the end of the lite of man 
is URcert ain?” | 

Van Die, in his treatiſe of oracles, does not be- 
lieve that they ceaſed at the coming of Chriſt. He 
relates ſeveral examples of oracles conſuited till the 
death of "Theodoſius the Great. He quotes the laws 
of the emperors Theodoſius, Gratian, and Valentin an, 
againſt thuſe who conſulted oracles, as a certain proof 
that the ſuperſtition of oracles ſtill ſubſiſted in the time 
of thoſe emperors, 

According to others, the opinion of thoſe who be- 
lieve that dæmons had no ſhare in the oracles, and 
that the coming of the Methah wade no change in 


| 
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them, and the contrary opinion of thoſe who-pretend 
that the incarnation of the Word impoſed a general 
filence on all oracles, ſhould be equally rejected. They 
allege, that two forts of oracles ought to be diltin- 
quilked: the one dictated by the ſpirits of darkneſs, 
who deceived men by their obſcure and doubtful an- 
{wers ; the other the pure artifice and cheat of the 
prieſts of falſe divinities. 
by demons, the reign of Satan was deſtroyed by the 
coming of the Saviour; truth ſhut the mouth of lies; 
but Satan continued his old craft among idolaters. 
All the devils were not forced to filence at the ſame 
time by the coming of the Meſſiah ; it was on parti- 
cular occaſions that the truth of Chriſtianity, and the 
virtue ot Chriſtians, impoſed filence on the devils. St 
Athanaſius tells the Pagans, that they have been wit- 
neſſes themſelves that the ſign of the croſs puts the 
devils to flight, filences oracles, and diſſipates enchant- 
ments, This power of ſilencing oracles, and putting 
the devils to flight, is alſo atteſted by Arnobius, Lac- 
tantius, Prudentius, Minutius Felix, and ſeveral others. 
Their teſtimony is a certain proof that the coming of 
io Meſſiah had not impoſed a geueral ſilence on ora- 
cles, 

Plutarch relates, that the pilot Thamos heard a 
voice in the air, crying out, © The great Pan is 
dead; whereupon Euſcbius obſerves, that the ac- 
counts of the death of the demons were frequent in 
the reign_of Tiberius, when Chriſt drove out the 
wicked ſpirits. . | 

The ſame judgment, is is ſaid, may be paſſed on 
oracles as on poſſeſſions. It was on particular occa- 
ſions, by the divine permiſſion, that the Chriltians caſt 
out devils, or ſilenced oracles, in the preſence, and 
even by the confeſſion, of the Pagans themſelves. And 
thus it is we ſhould, it ſeems, underſtand the paſſages 
ot St Jerom, Euſebius, Cyril, Theodoret, Prudentius, 
and other authors, who ſaid that the coming of Chriſt 
had impoſed ſilence on the oracles. | 

As to the ſecond ſort of oracles, which were pure 
artifices and cheats f the prieſts of falſe divinities, 
and which probably exceeded the number of thoſe 
that immediately proceeded from dæmons, they did 
not ceaſe till idolatry was abolithed, though they had 
loſt their credit tor a conſiderable time before the 
coming of Chriſt. It was concerning this more com- 


mon and general ſort of oracles that Minutius Felix 


faid, they began to diſcontinue their reſponſes, ac- 
cording as men began to be more polite, But, how- 
ever oracles were decried, impo{tors always found 
dupes, the groſſeſt cheats having never failed, 

Daniel diſcovered the impoſture of the prieſts of 
Bel, who had a private way of getting into the temple 
to take away the offered meats, and who made the 
king believe that the idol conſumed them. Mundus, 
being in love with Paulina, the eldeſt of the prieſteſſes 
of Iſis, went and told her, that the god Anubis, be- 
ing paſſionately fond of her, commanded her to give 
him a meeting. She was afterwards ſhut up in a 
dark room, where her lover Mundus, whom ſhe be- 
heved to be the god Anubis, was concealed. This 
impoſture having been diſcovered, Tiberius ordered 
thoſe deteſtable prieits and prieſteſſes to be crucified, 
and with them Idea, Mundus's free-woman, who had 
conduccd the whole intrigue. He alſo commanded 


the 
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Oracle. the temple of Iſis to be levelled with the ground, and 


her ſtatue to be thrown into the Tiber; and as to 


Mundus, he contented himſelf with ſending him into 
baniſhment. 

Theophilus, biſhop of Alexandria, not only de- 
ſtroyed the temples of the falſe gods, but diſ overed 
the cheats of the prieſts, by ſhowing that the ſtatnes, 
ſome of which were of braſs, and others of wood, were 
2 within, and led into dark paſſages made in the 
Wall. 

Lucian, in diſcovering the impoſtures of the ſalſe 
prophet Alexander, ſays, that the oracles were chiefly 
afraid of the ſubtilities of the Epicureans and Chriſti- 
ans. The falſe prophet Alexander ſometimes ſeigned 
himſelf ſeized with a divine fury, and by means of the 
herb ſopewort, which he chewed, frothed at the mouth 
in ſo extraordinary a manner, that the ignorant people 
attributed it to the ſtrength of the god he was poſ- 
ſeſſed by. He had long before prepared a head of a 
dragon made of linen, which opened and ſhut its 
mouth by means of a horſe-hair. He went -by night 
to a place where the foundations of a temple were 
digging ; and having found water, either of a ſpring, 
or rain that had ſettled there, he hid in it a gooſe- 
egg, in which he had incloſed a little ſerpent that had 
been juſt hatched. The next day, very early in the 
morning, he came quite naked into the ſtreet, having 
only a ſcart about his middle, holding in his hand a 
ſcythe, and toſſing about his hair as the prieſts of Cy- 
bele; then getting a-top of a high altar, he ſaid that 
the place was happy to be honoured by the birth of a 
god.—Afterwards, running down to the place where 
he had hid the | gooſe-egg, and going into the water, 
he began to ſing the praiſes of Apollo and Aſcula- 
pius, and to invite the latter to come and ſhow himſelf 
to men, With theſe words, he dips a bowl into the 
water, and takes out a myſterious egg, which had a 
god incloſed in it; and when he had it in his hand, he 
began to ſay that he held Æſculapius. Whilſt all were 
eager to have a fight of this fine myſtery, he broke the 
egg, and the little ſerpent ſtarting out, twiſted itſelf 
about his fingers. 

Theſe examples ſhow clearly, that both Chriſtians 
and Pagans were fo far agreed as to treat the greater 
number of oracles as purely human impoſtures.— That, 
in fact, aLL of them were ſo, will be concluded by 
thoſe who give equal credit to dæmoniacal inſpiration, 
and dzmoniacal poſzjion. The moſt ancient oracle 
vas that of Dodona (ſee Dopoxs); but the moſt 
famous was that of Delphi, to which article we alſo 
refer for further particulars on this ſubjet, ſo famous 
in Pagan antiquity. Another celebrated one was the 
oracle of Trophonius, in the neighbourhood of Leba- 
dia, a city of Bœotica, which was held in high eſtima- 
tion. It received its name from Trophonius, brother of 
Agamedes, who lived in a ſubterraneous dwelling near 
Lebadia, and pretended to the faculty of foretelling 
ſature events. He died in his cave, and was deified 
as an oracular god. This oracle owed its reputation 
to one Saon. 

Thoſe who repaired to this cave for information, 
were required to offer certain ſacrifices, to anoint 
themſelves with oil, and to bathe in a certain river ; 
They were then clothed in a linen robe, took a ho- 
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neyed cake in their hands, and deſcended into the ſub- 
terr1neous chamber by a narrow paſſage. Here it was 
that ſuturity was unfolded to them, either by viſions 
or extra rdinary ſounds, The return from the cave 
was by the ſame paſſage, but the perſons conſulting 
were otliged ro walk backwards. They generally 
came out aſtoniſhed, melancholy, and dejeRed ; hence 
the roverb, ts» TpoGwvityu pep arreuTal, 'The prieſts on 
their return placed them on an elevated ſeat, called 
the ſeat of Mnemoſyne, where an account was taken 
of what they had ſeen and heard. They were then 
conducted to the chapel of good Genius by their com- 
panions, where, by degrees, they recovered their uſual 
compoſure and cheerfulneſ.. 

Beſides theſe three principal oracles of Greece, it is 
proper to take notice of that of Amphiarauz at Oro- 
pius in Attica. It was ſo called from Amphiaraus, 
the ſon of Oicleus, a man ſkilled in magic, the inter- 
pretation of dreams, &c. and who after his death was 
deified and delivered oracles in a temple ereqted to 
his divinity. (See Ameniaravs.) They who ap- 
plied to him for information, were to purify them- 
ſelves, offer ſacrifice, faſt twenty-four hours, abſtain 
from wine two days, and make an offering of a ram 
to Amphiaraus ; on the ſkin of which they were to 
ſleep, and fee their deſtiny in a dream. Near the temple 
was Amphiaraus's fountain, which was ſacred, and the 
waters of it forbidden to be uſed for ordinary pur- 
poſes. 

At Delos alſo there was an oracle of the Delian 
Apollo: in Mileſia was that of the Branchilz, with 
others of leſs note, which require not a particular de- 
ſcription, ſuch as that of the camps at Lacedemon, 
that of Nabarcha, that of Chryſopolis, that of Claros 
in Ionia, that of Mallos, that of Patarea, that of Pella, 
that of Phaſellides, that of Sinope, that of Orpheus's 
head, &c. 

Though the Romans conſulted the Grecian oracles 
upon many occaſions, and had few oracles in their own 
country; yet we mult not omit mentioning the Cu- 
mæan oracles, which were delivered by the Sibyl of 
Cumæ. For an account of the Sibyls, ſee the article 
SisByYL, See alſo Demon and D=xnowiac. 

We have hitherto only confidered the oracles of falſe 
gods, of which there was a far greater number than 
our limits permit us to obſerve, and before either 
Greeks or Romans had riſen to any diſtinction. Ora- 
cle is in ſacred hiſtory ſometimes uſed for the mercy- 
ſeat, or the cover of the ark of the covenant ; and by 
others it is taken for the ſanctuary, or for tlie molt holy 
place, wherein the ark was depoſited. | 

Among the Jews we may diſtinguiſh ſeveral ſorts of 
real oracles. They had firſt oracles that were delivered 
viva voce ; as when God ſpake to Moſes face to face, 
and as one friend ſpeaks to another, (Numb. xii. 8.) 
Secondly, Prophetical dreams ſent by God; as the 
dreams which God ſent to Joſeph, and which foretold 
his future greatneſs, (Gen. xxxvii. 5, 6.) Thirdly, 
Viſions ; as when a prophet in an ecltaſy, being nei- 
ther properly afleep nor awake, had ſupernatural reve- 
lations, (Gen. xv. 1. xlvi. 2.) Fourthly, The oracle 
of Urim and Thummim, which was accompanied with 
the ephod or the peRoral worn by the high-prieſt, and 
which God had endued with the gift of foretelling 


things 
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things to eome, (Numb. xii. 6. Joel ii. 28.) This man- 
ner of inquiring of the Lord was often made nſe of, from 
Joſhua's time to the erection of the temple at Jeruſa - 
lem. Fifthly, Aſter the building of che temple, they 
generally conſulted the prophets, who were frequent in 
the kingdoms of Judah and Ifrael. From Haggai, Ze- 
charia, and Malachi, who are the laſt of the 3 
that have any of their writings N e Jews 
pretend that God gave them what they call Butheoh, the 
daughter of the voice, which was a ſupernatural mani- 
{ciation of the will of God, which was performed ei- 
ther by a ſtrong inſpiration or interna] voice, or elſe 
by a ſeuſible and external voice, which was heard by a 
number of perſons ſufficient to bear teſtimony of it. 
For example, ſuch was the voice that was heard at the 
baptiſm of Jeſus Chriſt, ſaying, This is my beloved ſon, 
&c. (Matth. iii. 17.) 

Tube ſcripture affords us examples likewiſe cf profane 
oracles. Balaam, at the inſtigation of his own ſpirit, 
and urged on by his avarice, Arn to loſe the recom- 
penſe that he was promiſed by Balak king of the Moa- 
bites, ſuggeſts a diabolical expedient to this prince, of 
making the Iſraelites fall into idolatry and fornication 
(Numb. xxiv, 14. xxxi. 16.), by which he aſſures him 
of a certain victory, or at leaſt of conſiderable advan- 
tage againſt the people of God, 

Micaiah the ſon of Imlah, a prophet of the Lord, ſays 
(1 Kings xxii, 21, &c.), that he ſaw the Almighty ſit- 
ting upon his throne, and all the hoſt of heaven round 
about him; and the Lord ſaid, Who ſhall tempt Ahab 
king of Iſrael, that he may go to war with Ramoth- 
gilead, and fall in the battle? One anſwered after one 
manner, and anotber in another. At the ſame time 
an evil ſpirit preſented himſelf before the Lord and 
ſaid, I will ſeduce him. Andthe Lord aſked him How? 
To which Satan anſwered, I will go and be a lying ſpi- 
rit in the mouth of his prophets. And the Lord ſaid, 
Go, and thou ſhalt prevail. This dialogue clear- 
ly pr.ves theſe two things, fit, that the devil could do 
nothing by his own power; and, ſecondly, that with the 
permiſlion of God, he could inſpire the falſe prophets, 
ſorcerers, and magicians, and make them deliver falſe 
oracles. 

ReſpeRing the ceſſation of profane oracles there 
have been a variety of opinions; ſome of which we 
have already remarked. It has been generally held, 
indecd, that oracles ceaſed at the birth of Jeſus 
Chriit: Yet ſome have endeavoured to maintain the 
contrary, by ſhowing that they were in being in the 
days of Julian, commonly called the Apeſtate, and that 


this emperor himſelf conſulted them; nay, farther, 


ſay they, hiſtory makes mention of ſeveral laws pub- 
liſhed by the Chriſtian emperors Theodoſius, Gratian, 
and Valeminian, to puniſh perions who interrogated 
them, even in their days; and that the Epicureans 
were the firſt who made a jeſt of this ſuperſtition, and 
expoſed the roguery of its prieſts to the people. As 
we ſuſpect molt of the facts here aſſerted thould be 
underitood in a qualified ſenſe, we ſhall endeavour to 
diſcuſs this point of controverſy in as few words as poſ- 
tible, a though it is undoubtedly a matter of ſome con- 
ſequence. . 


1/, The queſtion, properly ſtated, is not, Whether 


oracles became extint immediately upon the lirth of 

Chriſt, or from the very moment he was born? bur, 

It they fell gradually into difeſteem and ceaſed, as 
2 


$68 J 


O RA 
pel became known to mankind } And Ora: 
that they did ſo, is moſt certain from the concurrent 
teltimonics of the fathers, which, who ever would en- 
deavour to invalidate, may equally 48 up the moſt 


Chriſt and his 


reſpectable traditions and relations of every kind. | 
2dly, But did not Julian, the apoſtate, conſult 
2 oracles ? we anſwer in the negative: he bad in- 
leed recourſe to magical operations, but it was 
becauſe oracles had already ceaſed; for he bewailed 
the loſs of them, and alligned pitiful reaſons for 
it; which St Cyrill has vigoroufly refuted, adding, 
that be never could have offered ſuch, but from an un- 
willingneſs to acknowledge, that when the world had re- 
ceived the light of Chriſt, the dominion of the devil vas at 
an . 
34% The Chriſtian emperors do indeed ſeem to 
condemn the ſuperſtition and idolatry of thoſe who 
were (till for conſulting oracles ; but the edicts of thoſe 
princes do not prove that oracles actually exiſted in 
their times, any more than that they ceaſed in conſe- 
quence of their laws. It is certain that they were for 
the moſt part extin& before the converſion of Con- 
ſtantine. 

4ibly, Some Epicureans might male a jeſt of this ſu- 
perſtition : however the Epicurean philoſopher Celſus, 
in the ſ-cond century of the church, was for crying up 
the excellency of ſeveral oracles, as appears at large 
from Origen's ſeventh book againſt him. 

ORZEA, certain folemn ſacrifices of fruits which 
were offered in the four ſeaſons of the year, in order 
to obtain mild and temperate weather. They were 
offered to the goddeſſes who preſided over the ſeaſons, 
who attended upon the ſun, and who received divine 
worſhip at Athens. 

ORAL, ſomething delivered by word of mouth, 
without being committed to writing ; in which ſenſe 
we ſay oral law, oral tradition, &c. 

ORAN, a very ftrong and important town of Afri- 
ca, in Barbary, and in the kingdom of 'T'remecen, with 
ſeveral forts, and an excellent harbour. It is ſeated 
parily on the fide of a hill, and partly on a plain, 
about a ſtone-caſt from the ſea, almoſt oppoſite to Car- 
thagena in Spain. It is about a mile and an half in 
circumference, and well fortified, but commanded by 
the adjacent hills. It was taken by the Spaniards in 
1509, and retaken by the Algerines in 1708, but in 
1732 the Spaniards became maſters of it, and have con- 
tinued ſo ever ſince. E. Long. o. 8. N. Lat. 36. 2. 

OURANG ovTanG, See Simia. Alſo Coura- 
RATIVE ANATOMY, p. 250, ch. 1. ſect. 2. 

ORANGE, a famous city, and capital of a pro- 
vince of the fame name, united to Dauphiny, with an 
univerſity and a biſhop's ſee, ſuffragan of Arles. It 
is ſeated in a fine large plain, watered by a vaſt num- 
ber of little rivulets on the eaſt ſide of the river Rhone. 
It is a very large ancient place, and was conſiderable 
in the time of the Romans, who adorned it with ſe- 
veral buildings, of which there are ſtill ſome ruins 
left, particularly of an amphitheatre, and a triumpbel 
arch, which is almoſt entire, dedicated t) Marius. 
This town was formerly much larger than it is at pre- 
ſent, as appears from the traces of the ancient walls. 
The wall was in 1682 entirely demoliſhed by order of 
Louis XIV. and the inhabitants were expoſed to the 
fury of the ſoldiers. The town was reſtored to King 
William by the treaty of Ryſwick ; but after his 

death 
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death the French took it again, and expelled the pro- 
teſtant inhabitants. By the treaty of Utrecht it was 
cenfirmed to the crown of France, though the title is 
ſtill retained in the houſe of Naſſau. The title was 
firſt introduced into the family of Naſſau by the mar- 
riage of Claude de Chalons, the prince of Orange's 
ſiſter, with the count of Naſſau, 1530. The princi- 
pality is a very ſmall diſtrict, it being only twelve 
miles in length and nine in breadth, and the reve- 
nue amounts to about 500 l. a-year. The country 
is pleaſant, and abounds with corn and fruit, but is ex- 
poſed to violent winds. E. Long. 4. 49. N. Lat. 44. 9. 

Maurice Prince Or. See Mavukice. 

Oxancs Tree, in botany. See the article CiTrvs. 
—Orange-flowers are juſtly eſteemed one of the fineſt 
perfumes ; and though little uſed in medicine, yet the 
water diſtilled from them is accounted ſtomachie, cor- 
dial, and carminative. The fruit is cooling, and good 
in feveriſh diſorders, and particularly in diarrhceas. 
Orange-peel is an agreeable aromatic, proper to repair 
and ſtrengthen the ſtomach, and gives a very grateſul 
flavour to any infuſions or tincture into whoſe com- 
poſitions it enters. 
parations of the bark; gives an agreeable warmth to 
the inſuſion: and according to Dr Percival, conſide- 
rably increaſes its virtue. 

In the philoſophical Tranſactions, no 114, there is a 
very remarkable account of a tree ſtanding in a grove 
near Horence, having an orange ſtock, which had been 
ſo graſted upon, that it became in its branches, leaves, 
flower, and fruit; three formed: ſome emulating the 
orange, ſome the lemon or citron, and ſome partaking 
of both forms in one; and what was very remarkable, 
was, that theſe mixed fruits never produced any per- 
ſect ſeeds; ſometimes there were no ſeeds at all in 
them, and ſometimes only a few empty ones. 

Oranct-Pecl. See Cirrus and Ozancs-T ree. 

- Oranct-dew, a kind of dew which falls in the 
ſpring-time from the leaves of orange and lemon trees, 
which is extremely fine and ſubtile. M de la Hire ob- 
ſerving this placed ſome flat pieces of glaſs under the 
leaves to receive it ; and having procured ſome large 
drops of it, was deſirous of diſcovering what it was. 
He ſoon found that it was not a merely aqueous fluid, 
becauſe it did not evaporate in the air; and that it was 
not a reſin, becauſe it readily and perfectly mixed with 
water: it was natural then to ſuppoſe it a liquid gum ; 
but neither did this, on examination prove to be the 
caſe; for being laid down on paper, it did not dry as the 
other liquid gums do. Its anſwering to none of thefe 
characters, and its being cf the conſiſtence of honey, 
and of a ſweet ſugar-like taſte, gave a ſuſpicion of its 
being a kind of manna; and whatever in the other 
trials had proved it not a reſin, a gum, &c. all equally 
tends to prove that it isthis ſubſtance. 

Orar;ge-Sea, in natural hiſtory, a name given by 
Count Marſigli to a very remarkable ſpecies of marine 
ſubſtance, which he denominates a plant, It is tough 
and firm in its ſtructure, and in many things reſembles 
the common ſucus; but inſtead of growing into the 
branched form which the generality of thoſe ſubſt an- 
ces have, it is round and hellow, and in every retpect 
reſembles the ſhape of an crange. It has by way of 
root, ſome exceeding ſine filaments, which faſten them- 


ſelves to the rocks, or to ſhells, [tones or any thing elſe 


that comes in the way. From chele there grows no 


Vol. XIII. 


[ 369 ] 


It is particularly uſeful in pre- 
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pedicle ; but the body of the orange, as. it is called, 
is ſaſtened by them to. the rock, or other ſolid ſub- 
ſtance. The orange itſelf is uſuaily of about three or 
ſour inches in diameter; and while in the lea, is full 
of water and even retains it when taken vp. In this 
{tate it frequently weighs a pound and a half; but 
when the water is let out, and it is dried it becomes 
a mere membrane, weighing ſcarce any thivg. It is 
beſt preſerved, by ſtuffing it! with cotton as ſoon as 
the water is let out of it, and then hanging it up to 
dry. Its ſurface is Irregular and rough, and its colour 
a duſky green on the outſide, and a clearer but ſ me- 
what bluiſh green within; and its thicknels is about 
an eighth part of an inch. When viewed by the mi- 
croſcope, it is ſeen to be all over covered with ſmall 
glandules, or rather compoſed of them for they ſtand 
10 thick one by another as to leave no ſpace between. 
and ſeem to make up the whole ſubſtance ; ſo that it 
appears very like the rough ſhagr.en {kin uſed to co- 
ver toys. Theſe are indeed ſo many hollow ducts, 
through which the ſea-water finds a paſſage ino the 
my formed by this ſkin, and by this means it is 

ept always full and diſtended: on cutting it with a 
pair of ſciſſars, the water immediatelyrurs ont, and the 
ſkins collapſe;but there is ſomething extremely remark- 
able in this, for the whole ſubſtance, near the wonnded 
place, is in motion, and ſeems as if alive and ſenſible 
of the wound. The glandules are found full of water, 
and reſembling ſmall tranſparent bottles; and what 
goes to the ſtructure of the plant beſide theſe, is an 
alſemblage of a vaſt number of filaments, all which are 
likewiſe hollow, and filled with a clear and tranſpa- 
rent fluid. 

There is another ſubſtance of this kind, men ione d 
and deſcribed by Count Marſigli. Triumfeti, and 
others, and called the ramoſe or branched orange. 
This is very much of the nature of the former; but, 
inſlead of conſiſting of one round globule, it is formed 


of ſeveral oblong ones, all joined together, and repre- . 


ſenting the branches of ſome of the fucuſes, only they 
are ſhorter : and theſe are all hollow and full of water, 
in the ſame marner as the ſingle globes of the com- 
mon kind. This has, by way of root, certain fine 
and: ſlender fi aments, wi ich talten it to the ſtones or 
ſhells near which it is produced; an it is of a dulky 
greeniſh colour on the ſurface, oiſa fine bluiſh green 
within, The ſurface, viewed by the microſcope ap— 
pears rough, as in the other; and the glandules are of 
the ſame kind, and are always found full of clear wa- 
ter. See CORALLINES. 

ORATION, in rhetoric, a ſpeech or harangne, 
compoſed according to the rules of oratory, but ſpoken, 
in public. Orations may be reduced to three kinds 
viz. the demonſtrative deliberative, and judicial. To 
the demonſtrative kind belong panegyrics, geg ethliaca, 
epithalamia, congratulations, &c. Lo the deliberative 
kind belong perſuaſion, exhortation. &, And to the 
judicial kind belong accuſation, confucution, &c. 

Funeral Oration. Sec Fun H Oration, 

ORATOR, among the Romans, differed from 
a pritronus ; Ihe latter was allowed only to pleid cnull.s 
on behalf of his clients; whereas the former might 
quit the forum and aſcend the roſtra or ttibun d, to 
harangue the ſenate or the peop'e. , The orators had 
rarely a profound knowledge of the Ie, but they 


7 
* 


F 13 A 1 8 1 1 8 
were cloquent, aud their Hyle was generally core 


3 A 


aud 


Orange 
| 
Orcacor. 


— 


1 
The origin 
ot the art 
et oratory. 


ORA 


in the violence of elocution, uſed all the warmth of faiutable time, 


geſture, and even walked backwards and forwards 
with great heat aud emotion. This it was which occa- 
ſioned a witticiſm of Flavius Virginius, who aſked one 
of thoſe walking orators, Quot millia paſſuum decla- 
maſſet * „ How many Mis he had declaimed ?” 
Similar to the Roman orators were the Grecian Rhetores. 
See RHyETORES. 

Public OxaTvz, an office of very conſiderable dig- 
nity, and of ſome emolument in the Engliſh univer- 
ſities. 

The public orator is the principal, and in many caſes 
the only oltenſible, agent, tor-the univerſity in all thoſe 
matters or ſorms which are merely external. He carries 
on or ſuperintends all correſpondences which are calcu- 
lated to promote the dignity, or raiſe the utility, of 
the ſeminary which — 1 him. He has little to 
do, indeed with the internal government of the body, 
for which a variety of officers in different departments 
are appointed ; but in all public affairs he is, as it were, 
the mouth of the whole; putting their deliberations 
into proper form, and communicating or publiſhing 
them, according to the intention of the univerſity. 
Thus, if the whole univerſity, or a committe ap- 
pointed by them, or by ſtatute, or by the will ot any 
particular benefactor, have, aſter a comparative trial, 
adjudged a prize to any perſon or perſons, it 1s the 
buſineis of the public orator to inform the ſucceſsful 
parties of the iſſue of the trial. Again, if for ſingular 
learning, or for any remarkable good will ſhown to the 
univeriity by any perſon or perſons, the ſenate or con- 
vocation are pleaſed to declare their gratetul ſenſe of it, 
either by conſerring degrees, or otherwiſe as they 
think fit, the public orator is to notify this intention 
to the perſon or perſons concerned ; and ſo in other 
caſes. 

Another part of this public orator's buſineſs is to 
preſcat young noblemen, or thoſe who take honorary, 
degrees, tanquam nobiles, to the vice-chancellor : this 
he does in a Latin ſpeech, which, according to cir- 
cumſtances, is either ſhort or long; and of which the 
{ubj:& is generally a defence of that particular ſtatute 
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Orator. and conciſe. They were employed in cauſes of im- which allows the ſons of noblemen, and ſome few Oratorio. 
——— portance, inſtead of the common patrons. Orators, others, to proceed to degrees before what is called the 


ORA 


In doing this, encomiums, often 
itronger than juſt, are made upon the learning and 
virtue of the noble candidate; a view is taken of the 
dignity of his ancient houſe ; the honour is mentioned 
which has accrued to the univerſity from the acceſſion 
of ſuch a member ; and the oraticn concludes with 
promiſing great credit from his future conduct, as well 


as benefit trom the influence of his rank in the ſtate. 
Theſe circumſtances are deemed ſufficient grounds for 
exemptinig the ſons of noblemen from that tedious 


courle of ſtudy through which the duller ſons of com- 
moners muſt all paſs before they be thought worthy of 
academical honours. 

ORATO RIO, in the Italian muſic, a ſort of ſacred 
drama of dialogues ;z containing recitativos, duettos, 
trios, ritornellos, choruſes, &. The ſubjedts of thoſe 
pieces are uſually taken from ſcripture, or the life of 
ſome ſaint, &c. The muke for the oratorios ſhould be 
in the fineſt taſte and beſt choſen ftrains. Theſe 
oratorios are greatly uſed at Rome in the time of Lent, 
and cf late in England. | 

Meneſtrier attributes the origin of oratorios to the 
crufades, and ſays that the pilgrims returning from 
Jeruſalem and the Holy Land, &c. compoſed ſongs, 
reciting the life and death of the Son of God, and the 
myſteries of the Chriſtian faith, and cclebrating the 
atchievements and conſtancy of ſaints and martyrs. 
Others, with more probability, obſerve, that the ora- 
torio was an avowed imitation of the opera, with only 
this, difference that the foundation of it was always 
ſome religious or at leaſt ſome moral ſubject. Creſoim- 
beni aſcribes its origin to San Filippo Neri, who was 
born at Florence in 1515, and who in his chapel. 
after ſermons, and other devotions, in order to allure 
young people to pious offices, had hymns, pſalms, 
and tuch like prayers, ſung by one or more voices. 
Among theſe ſpiritual ſongs were dialogues; and thele 
entertainments becoming more trequent, and impro- 
ving every year, were the occaſion that in the ſeven- 
teenth century oratorios were firſt invented, ſo called 
from the place of their origin. See Hawkins Hijlory 
of Muſic. 
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The art of ſpeaking well upon any ſubject, in order to perſuade. 


INTRODUCTION. 


s 1 Of the Riſe and Progreſs of Oratory. 


HE invention of oratory is by the Egyptians» 

and the fables of the poets, aſcribed to Mercury- 

And it is well known, that the Greeks made their dei- 
ties the authors likewiſe of other arts, and ſuppoſed 
that they preſided over them. Hence they gave Mer- 
cury the titles of A2. and xu, both which names 
come from words that ſignify “ to ſpeak,” And Ari- 
ſtides calls cloquence e gift of Mercury; and tor the 
ſame rea'on anciently the tongue was conſecrated to 
him. He was likewiſe ſaid to be the interpreter or 


meſſenger cf the gods ; which office very well ſuited 
him, as he excelled in eloquence Hence we read in 
the Sacred Writings, that when the people of Lyſtra 
took Barnabas and Paul for gods in human ſhape, be- 
cauſe of that ſudden and ſurpriſing cure which was 
wrought upon the lame man, they called Barnabas Ju- 
fiter, and Paul Mercury; for this reaſon, as the in- 
ſpired writer tells us, © becauſe he was the chief ſpeak- 
er,” that is (as the ſpeRators then thought), the inter- 
preter or ſpokeſman of Barnabas. 

But to paſs over theſe fictions of the heathen deities, 
let us hear what Quintillian ſays of the o-igin of this 
art; who ſcems to give a very probable account of it 
in the following palage. The faculty of ſpeech 

(ſays 
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(ſays he) we derive from nature (A); but the art from 


obſervation. For as in phyſic, men, by ſeeing that 
ſome things promote health and others deitroy it, form- 


ed the art upon thoſe obſervations ; in like manner, by 
perceiving that ſome things in diſcourſe are ſaid to 
advantage, and others not, they accordingly marked 
thoſe things, in order to imitate the one and avoid 
the other. They alſo added ſome things from their 
own reaſon and judgment, which. being confirmed by 
uſe, they began to teach others what they knew them- 
ſelves.” But no certain account can be given when 
or by whom, this method of obſervation firſt began 
to take place. And Ariltotle ſuppoſes, not without 
reaſon, that the firſt lineaments of the art were very 
rude and imperfect. Pauſanias, indeed, in his Deſcrip- 
tion of Greece, tells us, that Pittheus, the uncle of 'The- 
ſæus, taught it at 'Trezene a city of Peloponneſus, and 
wrote a book concerning it; which he read bumſelf, 
as it was publiſhed by one of Epidaurus. But as Pit- 
theus lived about 1000 years before Pauſanias, who 
flouriſhed in the time of the emperor Hadrian, ſome 
are of opinion he might be impoſed upon by the Epi- 
daurian, who publiſhed this book under the name ot 
Piitheus, But be that as it will, it is very reaſonable 


to believe, that the Greeks had the principles of this art 


ſo early as the time of Pittheus. For I heſeus his ne- 
phew lived not long before the taking of Troy, which, 
according to Sir liaac Newton, happened gog years 
before the birth of Chriſt; at which time Cicero 
thought it was in much eſteem among them. Homer 
(fays he) would never have given Ulyſſes and Neſtor 
in the "Trojan wars ſo great commendations on account 
of their ſpeeches (to one of whom he attributes torce, 
and to the other ſweetneſs of expreſſion), if eloquence 
had not in thoſe times been in great repute,” And 
leſt any one ſhould imagine, that in thoſe days they 
made uſe only of ſuch helps as nature and practice 
could afford them, the ſame poet informs us, that Pe- 


leus ſent Pheœnix with his fon Achilles to the Trojan 


wur, to inſtruct him not only in the art of war, but 
likewiſe of eloquence. But who were the profeſſors 
of this art for ſome ages followi:g is not known. For 
Quintilian ſays, that afterwards Empedocles is the firſt 
upon record who attempted any thing concerning it. 
And he, by Sir Laac Newton's account, flourithed 
about 5 years after Troy was taken. At which 
time, as Cicero obſerves, men being now ſenſible of 
the powerful charms of cratory, and the influence it 
had upon the mind, there immediately aroſe ſeveral 
maſters of it; the chief of whom are mentioned by 
Quintilian, who tells us, that * the oldeſt writers upon 
this art are Corax and Tiſias, both of Sicily. Atter 
them came Gorgias of Leontium in the ſame iſland, 
who is ſaid to have been the ſcholar of Empedocles 
and by reaſon ot his great age (for he lived to be 109 
years old) had many cotemporaries. Thraſymacus of 
Chalcedon, Prodicus of Cea, Protagoras of Abdera, 
Hippias of Elis, and Alcidamus of Elea, lived in his 


time; as Vkewiſe Antiphon, who firſt wrote orations, 
and alſo upon the art, and is ſaid to have ſpoken ad- 
mirably well in his own defence; and beſides theſe, 
Polycrates, and Theodore of Byzantium.” Theſe 
perſons contributed different ways towards the im- 
provement of the art. Corax and Tiſias gave rules 
tor methodizing a diſcourſe, and adjuſting its particu- 
lar parts; as may be conjectured from Cicero's account 
of them, who ſays, Though ſome had ſpoken well 
before their time, yet none with order and method.” 
But Gorgias ſeems to have excelled all the reſt in fame 
and reputation: for he was ſo highly applauded by 
all Greece, that a golden ſtatue was erected to him at 
Delphos, which was a diltinguithing honour conferred 
upon him only, And he is ſaid to have been ſo great 
a maſter of oratory, that in a public afſembly he would 
undertake to declaim immediately upon any ſubject, 
propoſed to him, He wrote, as Cicero informs us, in 
the demonſtrative or laudatory way; which requires 
molt of the ſublime, and makes what Diodorus Siculus 
ſays of him the more probable, that “ he firſt intro- 
duced the ſtrongeſt figures, members of periods oppo- 
lite in ſenſe, of an equal length, or ending with a like 
ſound and other ornaments of that nature.” And 
hence thoſe figures, which give the greateſt force and 
luſtre to a diſcourſe, were anciently called by his name. 
Cicero tells us further, that Thraſymachus, and Ger- 
gias were the firſt who introduced numbers into proſe, 
which Ifocrates aſterwards brought to perfection. 
Quintiliau likewiſe mentions Protagoras, Gorgias Pro- 
dicus, and Thraſymachus, as the firſt who treated of 
common places, and ſhowed the uſe of them for the in- 
vention of arguments. Nor mult we omit Plato, 
whoſe elegant dialogue upon this ſubject is ſtill extant, 
which he intitles Gorgias. For though he does not 
lay down the common rules of the art ; yet he very 
well explains the nature of it, and maintains its true 
end and uſe againſt the generality of its profeſſors, who 
had greatly perverted the original delign of it. Thus 


by the ſtudy and induſtry of io many and ingenious and 


great men, the art of oratory was then carried to a 
conliderable height among the Grecians, Though 
many of tho'e who profeiled it in thoſe times em- 
ployed their {kill rather to promote their own reputa- 
tion and applauſe, than to ſerve the real intereſts of 
truth and virtue. For they propoſed in an arro- 
gant manner (as Cicero ſays) to teach how a bad 
cauſe might be ſo managed, as to get the better of a 
good one.” That is, they would undertake to charm 
the. ears and {trike the pathons of their hearers in fo 
powerful a manner, by ſophiltical reaſonings, turns 
of wit, and fine language, as to impoſe tilſchood 
upon them for truth; than which nothing could be 
either more dilingenuous in itielf, or prejudicial to 
ſociety. ; 

But theſe who ſucceeded them ſeem to have con- 
ſulted better, both for their own honour and that of 
their profeſſion. Iſocrates was the molt renowned of 


3A2 ail 


— 


(a) If Quintilian meant that the human race ſpeak an articulate language by nature or inſlinct, he cer- 
tainly deceived himſelf (ſee Lax qu AGE); but if his meaning was only that men have from nature a capabi- 
l'ty of ſpeech, the obiervation is true but not of much value, Parrots and other birds have a capability of 
uttering articulate ſounds. | 
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all Gorigas's ſcholars, whom Cicero frequently ex. 
tcls with the higheſt commendations, as the __ 
maſter and * of orotary : „ whoſe ſchool (as he 
fays) like the Trojan horſe, ſent forth abundance of 

eat men.” Ariſtotle was chiefly induced to engage 
in this province from an emu ation of his glory z and 
would often ſay in a verſe of Sophocles, ſomewhat va- 
ried to his purpoſe. 


To he ſilent it is a ſhame ; 
While Iſocrates gets ſuch fame. 


Quintilian ſays they both wrote upon the art, though 
there is no ſyſtem of the former now extant. But that 
of Ariſtotle is eſteemed the belt and moſt complete 
of any in the Greek language. In this age the Gre- 
cian eloquence appeared in its higheſt periection. De- 
moſthe es was an hearer both of Iſocrates and Plato, 
as alio of Iſæus (ten of whoſe orations are yet extant) ; 
and by the afliitance of a ſurpriſing geniuz, joined 
with indefatigable induſtry, made that advantage of 
their precepts, that he has been always eſteemed by 
the belt judges the prince of Grecian orators. His 
great adverſary and rival Aines, after his banith- 
ment, is ſaid to have gone to Rhodes, and employed 
his time there in teaching of rhetoric. Theodectes and 
Theophraſtus, both of them ſcholars of Ariſtotle, imi 
tated their maſter in writing upon the art. And from 
that time the philoſophers, eſpecially the ſtoics and 
peripatetics, appli d themſelves to lay down the rules 
of oratory ; which Socrates had before ſeparated from 
the province of a philoſopher. And there 1s yet pre- 
ſerved a treatiſe upon this ſubject, which ſome have 
aſcribed to Demetrius Phalereus tbe peripatetic, and 
ſcholar of Theophraſtus, though others more probably 
to Diony ſins of Halicarnaſſus. Quintiban mentions ſe- 
veral other famous rhetoricians in the following ages, 
who were likewiſe writers; as Hermagoras, Athenceus, 
Apollenius Molon, Areus Czcilius, Dionyfius of Ha- 
licarnaſlus, Apollonins of Fergamus, and Theodore of 
Gadaro. But of theſe nothing now remains upon the 
fubje& of oratory, except {me tracts of Dionyſus, 
who Pfouriſhed in the reign ot Auguſtus Cæſar. Nor 
have there been wanting ſome eminent writers of this 
kind among the Greeks ſince the time of Quintilian; 
two of whom we cannct emit to menti-n, Hermo 
genes, and Longinus the aut'or of the incomparable 
treatiſe Of ive Sublime, a book which can ſcarce be too 
much ccrmended er too cften read. 

It was long before Rome received this art, and not 
without difficulty at firſt. The reaſon was, becauſe 
the Romans were for ſeveral ages wholly addicted to 
military affairs, and to enlarge their territories ; ſo 
that they not only negleced to cultivate leariing, but 


thought the puriuit of it a thing ot ill tendency, by 


diverting the minds of their youth from the cares and 
toilz of war, to a more ſott and indolent kind of life. 
Therefore ſo late as the year of their city 592, when 
by the induſtry of ſome Grecians the liberal arts be- 
pan to flouriſh in Italy, a decree palied the ſenate, by 
which al philoſophers and rhetoricians were ordered 
to depart out of Rome But in a tew years after, 
when Corneades, Critolaus, and Diogenes, who were 
not only philoſophers but orators, came ambaſſad«rs 
from Athens to Rome. The Roman youth were ſo 
charmed wich the <oquenee of their languages, that 


they could no longer be kept ſrom purſuing the ſtudy 
of oratory, And by a further acquaintance with the 
Greeks, it ſoon gained ſuch eſteem, that perſons of the 
firſt quality employed their time and pains to acquire 
it. Anda young gentleman, who was ambitious to 
advance himfelt in the ſervice of his country, could 
have little hopes of ſucceſs, unleſs he had laid the ſoun- 
dation of his future proſpects in that ſtudy. 
Seneca tells us, that 1 Plotinus, a Gaul, was 

the fir who taught the art of oratory at Rome in 
Latin; which Cicero ſays, was while he was a boy; 
and when the maſt ſtudious perſons went to bear him 
he lamented that he could not go with them; being 
prevented by the regard he paid tothe opinion of ſome 
of his friends, who chought that greater improvements 
were made by exerciſes in the Greek language under 
Grecian maſter-, Seneca adds, that this proſeſſion 
contizued for ſome time in the hands of freedmen ; 
and that thz tirſt Roman who engaged in it was Blan- 
dus of the equeſtr an order, who was ſucceeded by 
others ; ſome of whoſe lives are yet extant, written by 
Suetonius, as many of the Grecians are by Philoſtra- 
tus and Eunapius. Quintilian Ikewiſe gives us the 
names of thoſe among the Romans, who wrote upon 
the art. The firſt (lays he), as far as I can learn, 
who compoſed any thing upon this argument, was M. 
Cato the cenſor. After him Anthony the orator be- 
gan upon this ſubje&, which is the only work he has 
efr, and that imperfet. Then followed ſome of leſs 
note. But he who carried eloquence to his higheſt 
pitch among us, was Cicero ; who has likewiſe by his 
rules given the beſt plan both to practice and teach the 
art. After whom modeſty would require us to men- 
tion no more, had he not told us himſelf, that his 
books ot rhetoric ſlipt out of his hands while he was 
but a youth. And thoſe leſſer things, which many 
perſons want, he has purpoſely omitted in his diſ- 
courſes of oratory, Corniſicius wrote largely upon the 
ſame ſubjet ; Stertinus and Gallio the father, each 
of them ſomething. But Celſus and Lennas were more 
accurate than Gallio ; and in our times Virginius, 
Pliny, and Rutilius. And there are at this day ſome 
celebrated authors of the ſame kind, who, if they had 
taken in every thing, might have ſaved my pains.” 
ime has fince deprived us of moſt of the writers men- 
tioned here by Quintilian. But we have the leſs rea- 
{on to regret this loſs, ſince it has preſerved to us Ci- 
cero's treatiſes upon this ſubje& ; which we may well 
ſuppoie to have been chiefly owing to their own excel- 
lency, and the great eſteem they have always had in 
the world. Beſides his Two Books ol [nueniion, which 
Quintilian here calls his Books of Rhetoric, there are 
extant of hi, Three: Books of an Oracor; one of ſamous 
Orators ; and another, which is called The Orater; as 
allo his Topics, a preface Concerniug the beſt fort of Ora- 
tors, and a treatiſe Of the parts of Oratory. Each of 
which treatiſes, whether we regard the juſtneſs and 
delicacy of the thoughts, the uſefulneſs of the rules, or 
the elegance and beauty of the ſtyle, deſerves to be 
frequently peruſed by all who are lovers of eloquence. 
For who can be thought ſo well qualified to give the 
rules of any art, as he who excelled a'l mankind in the 
practice of them? But thoſe Four books to Herennius, 
which are publiſhed among Cicero's works, ſeem with 
good reaſon to be attributed to Corzificias, whom 


Quin- 


Introd. 


nintilian here mentions. 


plainly ſhows him to be a malter of eloquence. But 
Quintitian himſelf outdid all who went before him in 
diligency and accuracy as a writer. His /r/titutions re 

- ſo comprehentive, and written with ſuch great exact- 
neſs and judgment, that they are generally allowed to 
be the moſt perfect work of the kind. With this ex- 
cellent author we thall finiſh the account of the Latin 
rhetoricians. 

There were indeed ſome others in the following 
ages, whoſe works are yet extant ; but as they con- 
tain nothing of moment which is not to be found in 
thoſe already mentioned, we {hall ſorbear to name 
them. Much leſs thall we deſcend to that numerous 
body of writers, who fince the revival of learning have 

* Arch, Heated upon this ſubject, for the tame reaſon. And 

. f * . 

Cambray. à very good judge“ has not long fince given it as his 

Lett. p, Opinion, that the method of f. _ the beſt ſyſtem 

213. of oratory, is to collect it from the hnett precepts of 
Ariſtotle, Cicero, Quintilian, Longinus, and other 
celebrated authors : with proper examples taken from 
the choicelt parts of the purelt antiquity. And this 
is the method attempted to be puriued in the following 
treatiſe. 


5 2. Of the Nature of Oratory. 


Tux terms rhetoric and oratory, having no other dif- 
ference but that one is taken from the Greek language 
and the other from the Latin, may be uſed promiſcu- 
ouſly ; but the caſe is not the ſame with reſpect to the 
words rhe/orician and orator, For although the Gre- 
cians uſed the former, both to expreſs thoſe who taught 
the art, and thoſe who practiſed it, yet the Romans 
afterward, when they took that word into their lan- 
guage, confined it to the teachers of the art, and call- 
ed the reſt orators. And there ſeems to have been a 
ſuſſicient reaſon for this diſtinction, fince the art was 
the ſame in both, and might thereſore go by either 
name : but the different province of rh-toricians and 
orators made it not improper that they ſhould be call- 

ed by different names. Beſides, anciently, before rhe- 
toric was made a ſeparate and diſtinct art from philo- 
ſophy, the ſame perſons taught both. And then they 
were called not only rhetoricians but ſophiſſs, But 
Becaule they often employed their art rather to vindi- 
cate what was falſe and unjuſt, than to ſupport truth 
and virtue; this dilingenuous conduct, by which they 
frequently impoſed upon weak minds, brought a diſ- 
credit both upon themſelves and their profeſſion. And 
therefore the name /ephi/} or ſaphifier, has been more 
generally uſed in an ill ſenſe, to ſignify one ſkilled ra- 
ther in the arts of caviling, than qual-fied to ſpeak 
well and accurately upon any ſubject. 

4 It is not neceſſary to uſe many words, to prove that 
Oratory an oratory is an art. For it is compriſed under certain 
228 rules, agreeable to reaſon, delivered in a regular me- 

thod, and ſuited to attain the end it propoſes ; which 
are characters ſufficient to denominate it an art. In- 
deed the cafe is the ſame here as in molt other things, 
that a gcod genius is of itfelf more ſerviceable than 
the molt exact acquaintance with all the rules ct art 
where that is wanting. Put it is ſuſhcient that art 


GO EA TORY. 
And Celſus is by ſome af- 
firmed to have taught oratory, whom he alſo places 
among the rhetoricians, and whole Zight bot of Me- 
dicine are yet extant, written in ſo beautiful a ſtyle as 


help nature, and carry it farther than it can other- 
wiſe advance without it. And he who is deſirous to 
gain the reputation of a good orator, will find the at. 
hſtance of art very neceſſary. Some perſons have 
thought, thaumany of the common ſyſtems written up- 
on the ſubject of oratory have been attended with this 
mconvenience, that, by burdening the mind with too 
great a number of rules about things of lefs import- 
ance, they have oftentimes rather diſcouraged than 
promoted the ſtudy of eloquence. This undoubte ily 
is an extreme which ſhould be always carefully avoid- 
ed. But, however, an indifferent guide in a ſtrange 
road is better than none at all. It may be worth While 
to hear >. lee opinion upon this head. © I would 
not (ſays he) have young perſons think they are ſuſ- 
ficiently inſtructed, if they have learned one of thoſe 
compends which are commonly handed ab ut, and 
fancy themſelves ſafe in the decre-s, as it were, of theſ: 
technical writers. The art of ſpeaking requires much 
labour, conſtant ſtudy, a variety of exerciſe, many 
trials, the greatelt prudence, and readineſs of thought. 
However, theſe treatiſes are uſefil, when they ſet 
you in a plain and open way, and do not confine you 
to one narrow tract, from which he who thinks it a 
crime to depart mult move as ſlowly as one that walks 
upon a rope.” We ſee he is not for having us confine 
ourſelves too cloſely to ſyſtems, though he thinks they 
are of ſervice at firſt, till uſe and experience render them 
leſs neceſſary. 

The buſineſs of oratory is to teach us to ſpeak well ; 
which, as Cicero explains it, is to ſpeak ju/t/p, metho- 


dically, floridly, and copiouſly. 


Now, in order to ſpeak h, or pertinently, a per- 
ſon mult be maſter of his ſubject, that he may be able 
to ſay all that is proper, and avoid whitever appears 
foreign and trifling. And he mutt clothe his thoughts 
with ſuch words and expreſſions as are molt ſuited to 
the nature of the argument, and wi.l ive it the greatelt 
force and evidence. 

And as it teaches to ſpeak juſtly, fo likewiſe - 
dica/ly. This requires, that all the parts of a diſco'ir!e 
be placed in their proper order, and with inch jult con- 
nection, as to refiect a light upon each other, and 
thereby to render the whole both clear in itielt, aud 
eaſy to be retained, But the ſame method is not pro- 
per for all diſcourſes. And very frequently a diifereat 
manner is convenient in handling the ſame ſubject. 
For it is plain, that art, as well as nature, loves va- 
riety ; and it diſcovers the ſpeater's judgment, when 
the diſpoſition of his diicourlſe is fo iramed, as to ap- 
pear eaſy and natuta', ratller than the ettect of indu- 
ſtry and labour. 

To ſpeak florialy, is fo peculiar a property of this 
art, that ſi me have wholly c.nfined it to the pomp 
and ornaments of language. Burt that it extends far- 
ther, and reſpects thiugs as wel! as words, we {hall 
have occaſion to ſhow hereafter. It contains indeed 
the whole ſubſet of elocution, but does not wholly 
conſiſt in it. True and folid el»quence requires not 
only the beauties and flowers of language, but likewiſe 
the beſt ſen e and cleareſt reafoning. Befldes, rheto- 
ric give rules for the ſeveral ſorts of ſtyle, and di- 
rects the uſe of them agreeably to the nature of the 
ſubject. 

Put the force of cratory appears in nothing more 

than 
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tluch things ; 
as are fitted on Which he treats ; 


to perſuade ers; and to engage their paſhons in his favour, 
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than a copiouſneſs of expreſſion, or a proper manner 


of enlargement, ſuited to the nature of the ſubject 
which is of great uſe in perſuaſion, and forms the 
property required by Cicero, of ſpeaking well. A 
ſhort and conciſe account of things is often attended 
with obſcurity, from an omiſſion of ſome neceſſary cir- 
cumſtances relating to them. Or, however, where that 
is net the caſe, yet for want of proper embelliſhments 
to enliven the diſcourſe, and thereby to excite and fix 
the hearers attention, it is apt to ſlip through their 
minds without leaving any impreflion. But where the 
images of things are drawn in their full proportion, 
painted in their proper colours, ſet in a clear light, 
and repreſented in different views, with all the ſtrength 
and beauties of eloquence, they captivate the minds ot 
the audience with the higheſt pleaſure, engage their 
attention, and by an irreſiſtible force move and bend 
them to the defign of the ſpeaker. ; 

The principal end and defign of oratory is to per. 
ſaade : for which reaſon it is frequently called the art 
of perſuaſion. Indeed the orator has often oth.r ſub- 
ordinate views; as when he endeavours either to de- 
light his khearers with what is pleaſant and agreeable, 
or to conciliate their good opinion by a ſmooth and 
artful addreſs; but ſtiil both theſe are in order to per- 
ſuade and excite them to action. . 

An objection, may, perhaps hence be formed againſt 
eloquerice as an art which may be employed tor per- 
ſuading to ill as well as good, There is no doubt 
that it may ; and ſo reaſoning may alſo be, and too 
often is, employed for leading men into error. But 
who would think of forming an argument from this 
a gainſt the cultivation of our reaſoning powers? Rea- 
ſ-n, eloquence, and every art which ever has been ſtu- 
died among mankind, may be abuſed, and may prove 
dangerous in the hands of bad men : but it were per- 
fectly childiſh to contend, that upon this account they 
cught to be aboliſhed. 

White the orator employs his art in purſuing only 
theſe ends for which it was at firſt deſigned, the per- 
ſuading men to good and virtuous actions, and diſ- 


Parr I. 


Cuar. I. OF Invention in general; and particulcrly 
of Common J luce, and State of Cauſe. 


NvzxT:on, conſidered in general, is the diſcovery 
of juch things as are proper to perſuade. And 
in order to attain this end, the orator propoſes to him- 
ſelf three things: To prove or illuſtrate the ſubject up- 
to conciliate the minds of his hear- 
| And 
as theſe require different kinds of arguments or mo- 
tives, iuvention furnithes him with a tupply for each 
r them, as will be ſhown in their order, 
An argument, as defined, by Cicero, is a reaſon 
which indnces us to believe what before we doubted of. 
And as different kinds of diſcourſes require different 
arguments, rhetoricians have confidered them two 
vays; in general, under certain heads, as a common 
ſuud for all ſubjects; and in a more particular manner, 
as they are ſuited to demonſirative, deliberative, or jus 
dicial d.ſcourles. At preſent we ſhall treat only upon 


ſuading them from cvery think that is ill and vicious 


nothing can be more commendable in itſelf, or uſeful 


to human ſocieties. 


s 3- Of the Diviſion of Oratory. 
Orarory conſiſts of four parts; invention, diſpoſ - 


tion, clocution, and fpronounciation. This will appear four parts · 


by conſidering the nature of each of them and what 
it contributes in forming an orator. Every one who 
aims to ſpeak well — accurately upon any ſubject, 
does naturally in the firſt place inquire after and pur - 
ſue ſuch thoughts as may ſeem moſt proper to explain 
and illuſtrate the thing upon which he deſigns to diſ- 
cuurſe. And it the nature of it requires that he ſhould 
bring reaſons to confirm what he ſays, he not only 
ſceks the ſtrongeſt, and ſuch as are like to be beſt re- 
ceived ; but alio prepares to anſwer any thing which 
may be offered to the contrary. This is invention. — 
After this he deliberates with himſelf in what method 
to diſpoſe of thoſe things which have occured to his 
mind, that they may appear in the plaineſt light, and 
not loſe their force by diſorder and confuſion. This 
is the buſineſs of diſpoſition. His next concern is to 
give his thoughts an agreeable dreſs ; by makin 

choice of the fitteſt words, cleareſt expreſſions, ſmoo 

and harmonious periods, with other ornaments of Ryle, 
as may beſt ſuit the nature of his ſubject, brighten his 
diſcourſe, and render it moſt entertaining to his hear- 
ers. And-this is called elocution.—The laſt thing he 
attends to, is to deliver what he has thus compoſed, 
with a juſt and agreeable pronounciation. And daily 
experience convinces us, how much this contributes 
both to engage the attention and impreſs what is ſpo- 
ken upon the mind. This then is the method to which 
nature directs, in order to qualify ourſelves for diſcour- 
ſing to the beſt advantage: Though by cuſtom and 
habit theſe things become ſo familiar to us, that we 
do not always attend to them ſeparately in their na- 
tural order. However, it is the buſineſs of art to fol- 


low nature, and to treat of things in that manner which 
the dictates, 


Or INVENTION. 


the former of theſe. And now, that one thing may 
receive proof and confirmation from another, it is ne- 
ceſſar y chat there be ſome relation between them; lor 
all chings are not equally adapted to prove one ano- 
tber. 'thus, in meaſuring the quantity of two things 
which we would ſhow to to be either equal or unequal, 
it they are of ſuch a nature that one cannot be applied 
to the other, then we take a third thi , which may 
be applied to them both; and that mult be equal at 
lealt to one of the two, which if applied to the other, 
and found equal to that alſo, we preſ:ntly conclude 
that theſe two things are equal; but if it be unequal 
to the other, we ſay that theſe two things are un- 
equal. Becauſe it is the certain any known property 
of all quantities, that whatſoever two things are equal 
to a third, are equal to one another; and where one 
of any two things is equal to a third, ard the other 
unequal, thoſe two things are unequal to one another. 
What has been ſaid of quantities, will hold true in all 
other caſes, that ſo far as any two things or ideas 
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agree to a third, ſo far they agree to one amither. 
80 Likewiſe, on the contrary, as far as one of any two 
things or ideas does agree to a third, and the other 
does not, ſo far they diſagree with one another; in 
which reſpect, one of them cannot be truly aſhirmed of 
the other. Since, therefore in every propoſition, one 
tuing is ſpoken of another, it we would find out whe- 
ther the two ideas agree to each other or not, where 
this is not evident of itſelf, we muſt find out ſome 
third thing, the idea of which agrees to one of them: 
and then that being applied to the other, as it does 
agree or diſagree with it, ſo we may conclude, that 
the two things propoſed do agree or diſagree with 
one another. This will be made more clear by an 
example or two. Should it be inquired, Whether vir- 
tue is to be loved; the agreement between virtue and 
love might be found by comparing them ſeparately 
with happineſs, as a common mecature to both. For 
ſince tlie idea of happinzis agrees to that of love, and 
the idea of virtue to that of happineſs ; it follows, 
that the ideas of virtue and love agree to one another; 
and theretore it may be affirmed, That viriue is ts be 
loved. But on the contrary, b-cauſe the idea of mi- 
ſery diſagrees with that of love, but the idea of vice 
agrees to that of miſery, the two ideas of vice and 
love muſt conſequently diſagree with one another 
and therefore it would be falſe to alert, That vice is 
to be loved. Now, this third thing logicians call the 
medium, or middle term, becauſe it does as it were 
conne& two extremes z that is both' parts of a pro- 
poſition, But rhetoricians call it an argument, be- 
cauſe it is ſo applied to what was before propoſed, as 
to become the inſtrument of procuring our aſſent to 
it. Thus far as is the nature and uſe of arguments. 
We ſhall next explain by what methods they are to be 
ſought. | 

lively imagination, and readineſs of thought, are 
undoubtedly a very great help to invention. Some 
perſons are naturally endued with that quickneſs of 
tancy, and penetration of mind, that they are ſeldom 
at a loſs for arguments either to defend their own 
opinions, or to attack their adverſaries. Hawever, 
theſe things being the gift of nature, and not to be 
gained by art, do not properly fall under our preter.r 
conſideration. 


It will be readily granted, that great learning and 


extenſive knowledge are a noble fund for invention. 
An orator therefore ſhould be turmſhed with a ſtock of 
important truths, ſolid maxims of reaſon, and a vari-ty 
of knowledge, collected and treaſured up both from 


_ obſervation and a large acqauntance with the liberal 


arts; that he may not only be qualified to expreſs h1m- 
ſ:If in the molt agreeable manner, but likev1ſe to ſup- 
port what he ſays with the ſtrongeſt and cleareſt ar- 
guments. | | 

But becauſe all are not born with a like happy 
genius, and have not the ſame opportunity to cultivate 
their minds with learning and knowledge; and be- 
cauſe nothing is more difficult than to dwell long 
upon the conſideration of one thing, in order to find 
out the ſtrongeſt arguments, which may be offered for 
and againſt it ; upon theſe accounts, art has preſcribed 
a method to leſſen, in ſome 1neature, thete difficulties, 
and help every one to a ſupply ct arguments upon any 
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ſubject. And this is done by the contrivance of com- Tavention, 
mon places, which Cicero calls the ſeats or Had, of "V— 
arguments, and by a Greek name topics, They are of 
two forts, ternal and external. 70 

I. Internal topicr. Though things, with regard to Rul-sof art 
their nature and propertics, are exce-ding]y various, to ſupply 
yet they have certain common relations, by micaus the p ace of 
whereot the truth of what is either aſſit me“ or denied extenftve 
concerning them in any reſpect may be evinced. The ang. Aa 
ancient Greek rhetoricians therefore reduced theſe re- n;us. r 
lations to ſome general heads, which are termed Aci 
or commen places; becuuſe the reaſons or arguments ſuit- 
ed to prove any propoſitien are repeſitæd in them, 
as a common fund or receptacle. And they are call- 
cd ternal heads, becauſe they ariſe from the ſubject 


upon Which the orator treats; and are th reſore di- 


ſtinguiſhed from others named externel,which he fetches 
trom without, and applies to his preſent purpoe, as 
will be ſhown hercafter. Cicero and Quintilian make 
them 16 ; three of which comprehed thz w'zole thing 
they are brought to prove, namely, definition, euιm ra- 
tion, and no/ati n: of the remaining 13, ſom? contain 
a part of it, and the reſt its various properties and 
circumſtances, with othe conſiderations relating to it; 
and theſe are, g-nus ſpecies, antece lents, cenſequints, ad- 
JunA:,conugates, cauſ”, fd, contraries, oppofutcs, ſimiliiude, 
and diſſimilitude, compariſon. | 

Definiiizn explains the nature of the thing defined, 
and thows what it is. And to whatſoever the defini- 
tion agrees, the thing defined does ſo likewiſe. If 
therefore Socrates be a rational creature, he is a manz 
becauſe it is the definition of a man, that he is a ra- 
tional creature, 

Enum ration takes in all the parts of a thing. And 
from this we prove, that what agrees to all the parts 
agrees to the whole; and what does not agree to any 
one or more parts, does not agree to the whole: As 
wheu Cicero proves to Piſo that all the Romans ſtate 
hated him, by enumerating the ſeveral ranks and orders 
of Roman citizens who all did ſo, 

Notation, or etymology, explains the meaning or 
ſignidca: ion of a word. From which we reafon thus: 
% If he cannot pay his debts, he 4; inſolvent ;” for 
that is the meaning of the word leut. 

Genus is what contains under it two or more forts 
of things, differing in nature. From this head logi- 
cians reaſon thus: “ Becauſe every animal is mortal, 
and man is an animal, therefore man is mortal.” But 
orators make a further u'e of this argument, which 
they call a/cending from the hypeth ſis to ih: thejis ; that 
is, from a particular, to a general: As ſhould a per- 
ſon, when ſpeaking in praiſe of juſtice, take occaſion 
from thence to commend and ſhow the excellency of 
virtve in general, with a view to render that particular 
virtue more amiable. For fince every ſpecies contains 
in it the whole nature of the genus to which it relates 
beſides what is peculiar to itſelf, whereby it is dittin- 
guithed from it; what is affirmed of the genus, muſt 
of recellity be applicable to the ſpecies. 

S$»ecizs is that which comprehends under it all the 
individuals of the ſame nature. From hence we may 
ar ue, „Ile is a man, therefore he has a rational 
ſoul.” And orators ſometimes take occaiion from 
this head to deſcend from the this to the hypotheſis; 

that 
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lavcution, that is, in treating upon what is more general, to in- 
troduce ſome particular contained under it, for the 


greater illuſtration of the general. 

Anteced-nts are ſach things, as, being once allowed, 
others neceſſatily, or very probably, follow. From this 
head an inſeparable property is proved from its ſubject: 
as, It is material, and therefore corruptible. 

Conſoquents are ſuch things as, being allowed neceſ. 
ſarily or very probably infer their antecedents. Hence 
the ſubject is proved from an inſeparable property, in 
this manner: It is corruptible and therefore material. 

Adjun®; are ſeparable properties of things, or cir- 
cumſtances that attend them. Theſe are very nume- 
rous, and afford a great variety of arguments, ſome 
of which uſually occur in every diſcourſe. They do 
not neceſſarily inſer their ſubject; hut, if fitly choſen, 
render a thing credible, and are a ſufficient ground for 
aſſent. The way of reaſoning from them we ſhall thow 
preſently. 3 | 

Conjugates are words dednced from the ſame origin 
with that of our ſubject. By theſe the habit is proved 
from its acts; He who does juſtly is juſt. He does 
not act wilely, therefore he is not wiſe. But this infe- 
rence will not hold, unleſs the actions appear continu- 
cd and conſtant. 

A cauſe is that, by the force of which a thing does 
exiſt. "There are four kinds of cauſes, matter, form, 
efficient and end, which afford a great variety of ar- 
guments. The way cf reaſoning from them is to in- 
ter the eſfect from the cauſe: as, Man is endued wi:h 
reaſon therefore he is capable of knowledge. 

An ef:& is that which ariſes from a cauſe : there- 
ſore the cauſe is proved by it: as, He is endued with 
knowledge, therefore with reaſon. 

Con!raries are things, which under the ſame genus, 
are at the utmoſt diſtance from each other; ſo that 
what we grant tothe one, we utterly deny the other : 
a5, Virtue ought to be embracedgghersfore vice ſhould 
be avoided, 

O//ofites are ſuch things, which, though repugnant 
to each other; yet are not directly contradictory: as 
To love and to injure, to hate and to commend. They 
differ from contraries in this, that they do not abſo- 
lutely exclude one another. An argument is drawn 
ſrom things repugnant, thus: He will do a man a miſ- 
chief, therefore he does not love him. He loves a man 
therefore he will not reproach him. 

Similitude is an agreement of things in quality. 
Thus Cicero proves, that pernicious citizens ought to 
be taken out of the ſtate; by the likeneſs they bear 
to cor:upted members, which are cut off to prevent 
further damage tothe body. 

D.fimeltuve is a diſagreement of things in quality. 
Cicero From this head thows the preference of his own 
cxite to Pſo's government of Macedonia; by the dif- 
ſerence between their conduct, and the people's eſteem 
of them. 

Compariſon is made three ways : for either a thing 
is compared wich a greater, with a leſs, or with its 
equal. This plice, therefore, differs from that of 
ſimi ĩtude on this account, that the quality was conſi- 
dered in that, but here the quantity. An argument 
from the greater is thus drawn: It five legions could 
nut conquer the enemy, much leſs will two, | 

We ihall juſt give one example of the manner of 


reaſoning from theſe heads, whereby the uſe of them Invention 
may further appear. If any one, therefore, ſhould 282 
have endeavoured to perſuade Cicero not to accept of The man- 
his life upon the condition offered him by Antony. ner of rea- 
That he would burn his Philippic orations which had ſoningfrom 
been ſpoken againſt him, he might be ſuppoſed to theſcheads, 
uſe ſuch arguments as theſe ; partly taken from the 
adjuncts of Cicero, partly from thoſe of Antony, and 
partly from the thing itſelf. And firſt with regard to 
Cicero, it might be ſaid, That ſo great a man ought 
not to purchaſe his life at ſo dear a price as the loſs 
of that immortal honour which by ſo great pains and 
labour he had acquired. And this might be confirm- 
ed by another argument, That now he was grown old, 
and could not expect to live much l-nger.' And from 
the character of Antony might argue thus: That he 
was very crafty and deceitful ; and only deſigned, by 
giving him hopes of life, to have the Philippics firſt 
burnt, which otherwiſe he knew would tranſmit to 
poſterity an eternal brand of infamy upon him; and 
then he would take off the author. And this might 
be ſhown by compariſon. For ſince he would not 
ſpare others, who had not ſo highly exaſperated 
him, and from whom be had not ſo much to fear ; 
certainly he would not forgive Cicero, ſince he knew 
well enough, that ſo long as he lived, he himſelf 
could never be in fafety. And, laſtly, an argument 
might alſo be fetched from the nature of the thing 
itſelf, in the following manner: That Cicero by this 
action would hamefally betray the ſtate, and the 
cauſe of liberty, which he had through his whole life 
moſt courageouſly defended, with ſo great honour to 
himſelf, and advantage to the public. Upon ſuch an 
account, a perſon might have uſed thete or the like ar- 
guments with Cicero, which ariſe from the foremen- 
tioned heads. 
From this account of common places, it is eaſy to 
conceive what a large field of diſcourſe they open to the 
mind upon every ſubject. At the ſame time, though 13 
we have mentioned them from our reſpe& for the ora» They are 
tors of Greece and Rome, we heartily ſubſcribe to the of no ſolid 
opinion of a celebrated modern,who gives of them the _ 1 
ſollowing account. 5 4 — hay 
« The Grecian ſophiſts were the firſt inventors of this A * 
artificial ſyſtem of Oratory; and they ſhowed a pro- of learning 
digious ſubtilty and ſertillity in the contrivance of and genius. 
theſe loci. Succeeding rhetoricians, dazzled by the 
plan, wrought them into ſo regular a ſyſtem, that 
one would think they meant to teach how a perſon 
migh mechanically become an orator, without any 
genius at all. They gave him reccipts for makin 
ſpeeches on all manner of ſubjects. At the ſame time, Blair'sLee- 
it is evident, that though this ſtudy cf common places ture. 
might produce very thowy academical declamations, it 
could never produce uſeful diſcourſes on real buſineſs. 
The loci indeed ſupplied a moſt exhnberant ſecundity cf 
matter. One who had no other aim, but to talk cop- 
piouſly and plauſibly, by conſulting them on every 
ſubje&, and laying hold of a!l that, they ſuggeſte“, 
might dilcour'e without end; and that, too, though 
he had none but the moſt ſuperficial knowledge of his 
7 8 But ſuch diſcou ſe could be no other than tri- 
vial, What is truly ſolid and perſuaſive, muſt be 


drawn ex viſcerilus caſe, from a thorough knowledge, 
ol the {ubject, and profound meditation on it, They 
who 
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wha would direct ſtudents of oratory to any other 
ſources of argumentation, only delude them ; and by 
attempting to render rhetoric too perfect an art, they 
render it, in truth, a trifling and childiſh Rudy.” 

IL. Of external topics. When the orator reaſons from 
ſuch topics as do not arile from his ſubject, but from 
things of a different nature, theſe are called external. 
They are all taken from authorities, and are by one 
general name called Teſtimonies. 

Now a teſtimony may be expreſſed by writing, 
ſpeech, or any other ſign proper to declare a perſon's 
mind. And all teſtimonies may be diſtinguiſhed into 
two ſorts, divine and human. A divine teſtimony, 
when certainly known to be ſuch, is inconteſtable, 
and admits of no debate, but ſhould be acquieſced in 
without * heſitation, Indeed the ancient Greeks and 
Romans eſteemed the pretended oracles of their deities, 
the anſwers of their augurs, and the like fallacies, di- 
vine teſtimonies : but with us no one can be ignorant 
of their true notion, though they do not ſo directly 
come under our preſent conſideration, Human teſti- 
monies, conſidered as furniſhing the orator with ar- 


guments, may be reduced to three heads; writings, 


T4 
Reduced 
to three 
heads and 
ſeparately 
explained. 


witneſſ:s, and contratts. 

1. By writings, here, are to be underſtood written 
laws, wills, or other legal inſtruments, expreſſed and 
conveyed in that manner. And it is not ſo much the 
force and validity of ſuch teſtimonies, conſidered in 
themſelves, that is here intended, as the occaſion of 


diſpute which may at any time ariſe 2 their 


true deſign and import, when produced in proof upon 
either ſide of a controverſy. And theſe are five ; Am- 
biguity. Diſagreement between the words and inten- 
tion, Contrariety, Reaſoning, and Interpretation. 

A writing is then ſaid to be ambiguous, when it is 
capable of two or more ſenſes, which makes the wri- 
ter's deſign uncertain. Now ee may ariſe ei- 
ther from ſingle words, or the conſtruction of ſenten- 
ces. From ſingle words ; as when either the ſenſe of 
a word, or the application of it, is doubtful. As, 
ſhould it be queſtioned, whether ready money ought 
to be included under the appellation of ehattels left by 
a will ; or, if a teſtator bequeath a certain legacy to 
his nephew Thomas, and he has two nephews of that 
name. But ambiguity is alſo ſometimes occaſioned 
from the conſtruction of a ſentence ; as when ſeveral 


things or perſons having been already mentioned, it 


is doubtful to which of them that which follows ought 
to be referred. For example, a perſon writes thus in 
his will: Let my heir give as a legacy to Titius an 
horſe out of my ſtable, which he pleaſes.” Here it 
may be queſtioned, whether the word he refers to the 
heir or to Titius : and conſequently, whether the heir 
be allowed to give Titius which horſe he pleaſes, or 
Titius may chooſe which he likes belt. Now as to 
controverſies of this kind, in the firſt caſe abovemen- 
tioned, the party who claims the chatels may plead, 
that all moveable s come under that name, and 
therefore that he has a right to the money. This he 
will endeavour to prove from ſome inſtances where 
the word has been ſo uſed. The buſineſs of the oppo- 
ſite party is to refute this by ſhowing that money 
is not there included. And if either ſide produce pre- 
cedents in his favour, the other may endeavour to ſhow 
that the caſes are parallel. As to the ſecond caſe, 
Vor. XIII. 


ariſing from an ambiguity in the name, if any other Invention, 
words or expreſſions in the will ſeem to countenance VV 


either of the claimants, he will not fail to interpret 
them to his advantage. So likewiſe, if any thing ſaid 
by the teſtator, in his lifetime, or any regard thowr 
to either of theſe nzphews more than the other, may 
help to determine which of them was intended, a pro- 
per uſe may be made of it. And the ſame may be ſaid 
with regard to the third caſe. In which the legatce 
may reaſon likewiſe ſrom the common uſe of l:ngu-+ge 
and ſhow that in ſuch expreſſions it is uſual to 7h, 
the reference to the laſt or next antecedent ; and frum 
thence plead that it was the deſign of the teltator to 
give him the option. But in anſwer to this it may be 
ſaid, that allowing it to be very often ſo, yet in this 
inſtance it ſeems more eaſy and natural io repeat the 
verb give after pleaſes, and ſo to ſupply the ſentence, 
which he pleaſes to give him, referring it to the heir, 
than to bring in the verb chooſe, which was not in the 
ſentence belore ; and ſo, by ſupplying the ſenſe, which 
be pleaſes to chooſe, to give the option to Titius. But 
where controverſies of this kind ariſe from a law, re- 
courſe may be had to other laws where the ſame thing 
has been expreſſed with greater clearneſs; which may 
help to determine the ſenſe of the paſſage in diſpute. 
A ſecond controverſy from writings is, when one 
party adheres to the words, and the other to what he 
aſſerts was the writer's intention. Now he who op- 
poſes the literal ſenſe, either contends, that what he 
himſelf offers is the ſimple and plain meaning of the 
writing, or that it mult be ſo underſtood in the parti- 
cular caſe in diſpute. An inſtance of the former is 
this, as we find it in Cicero. A perſon who died 
without children, but left a widow, had made this 
proviſion in his will: © If I have a ſon born to me, he 
thall be my heir.” And a little after: * If my ſon 
die before he comes of age, let Curius be my heir.” 
There is no ſon born: Curius therefore ſues for the 
eltate, and pleads the intention of the teſtator, who 
deſigned him for his heir, if he ſhould have no ſon 
who arrived at age; and ſays, there can be no reaſon 
to ſuppoſe he id not intend the ſame perſon for his 
heir if he had no fon, as if he ſhould have one who at- 
terwards died in his minority. But the heir at law in 
ſiſts upon the words of the will: which, as he ſays, 
require, that firſt a ſon ſhould be born, and afterwards 
die under age, betore Curius can ſucceed to the inhe- 
ritance ; and there being no ſon, a ſubſtituted heir, 
as Curius was, can have no claim where the firſt h ir, 
does not exiſt, from whom he derives his pretenſion 
and was to ſucceed by the appointment of the will, — 
Of the latter caſe, rhetoricians give this example: 
It was forbidden by a law to open the city-gates in 
the night. A certain perſon notwithſtanding, in time 
of war, did open them in the night, and let in fome 
auxiliary troops, to prevent their being cut off by the 
enemy, who was poſted near the town.” Afterwards, 
when the war was over, this perſon is arraigned, and 
tried for his life on account of this action. Now, in 
ſuch a caſe, the proſecutor founds his charge upon the 
expreſs words of the law; and pleads, that no ſuſh- 
cient reaſon can be aſſigned for going contrary to the 
letter of it, which — be to make a new law, and 
not to execute one already made. The defendant, on 


the other hand allzges, That the fact he is charged 
3B | with 
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Invention. with cannot, however, come within the intention of 
dhe law; ſince he either could not, or ought not, to 


have complied with the letter of it in that particular 
caſe, which muſt thereſore neceſſarily be ſuppoſed to 
have been excepted in the deſign of that law when it 
was made, But to this the proſecutor may reply, 
That all ſuch — 25 as are intended by any law, 
are uſually expreſſed in it: and inſtances may be 
brought of particular exceptions expreſſed in ſome 
laws ; and if there be any ſuch exceptions in the law 


under debate, it ſhould eſpecially be mentioned. He 


may further add, That to admit of exceptions not ex- 
relſed in the law itſelf, is to enervate the force of all 
laws; by explaining them away, and in effect to ren- 
der them uſeleſs. And this he may further corroborate, 
by comparing the law under debate with others, and 
conſidering its nature and importance, and how far the 
public intereſt of the ſtate is concerned in the due and 
regular execution of it; from whence he may infer, 
that ſhould exceptions be admitted in other laws of 
leſs conſequence, yet however, they ought not in this. 
Laſtly, he may conſider the reaſon alleged by the de- 
fendant, on which he founds his plea, and ſhow there 
was not that neceſſity of violating the law in the pre- 
ſent caſe, as is pretended. And this is often the more 
requiſite, becauſe the party who diſputes againſt the 
words of the law, always endeavours to ſupport his 
allegations from the equity of the caſe. If, therefore, 
this plea can be enervated, the main ſupport of the 
defendant's cauſe is removed. For as the former ar- 
guments are deſigned to prevail with the judge, to de- 
termine the matter on this ſide the queſtion from the 
nature of the caſe ; ſo the intention of this argument 
is to induce him to it, from the weakneſs of the de- 
fence made by the oppoſite party. But the defendant 
will on the contrary, uſe ſuch arguments as may beſt 
demonſtrate-the equity of his cauſe, and endeavcur to 
vindicate the fact from his good deſign and intention 
in doing it. He will fay, That the laws have allotted 
puniſhments fur the commiſſion of ſuch facts as are 
evil in themſelves, or prejudicial to others : neither of 
which can be charged upon the action for which he is 
accuſed : That no law can be rightly executed, if 
more regard be had to the words and ſyllables of the 
writing, than to the intention of the legiſlator. To 
which purpoſe, he may allege that direction of the law 
itſelf, which ſays, The law ought not to be too ri- 
gorouſly interpreted, nor the words of it ſtrained ; but 
the true intention and deſign of each part of it duly 
conſidered. As alſo that ſaying of Cicero, © What 
lu mi aht not be weakened and deſtroyed, it we bend 
the ſenſe tothe words, and do not regard the deſign 
and vizw of the legiſlator?” Hence he may take occa- 
fon to complain of the hardſhip of ſuch a procedure, 
that no difference ſhould be made between an auZacious 
and wilfal crime, and an honeſt or neceſſary action, 
which might happen to diſagree with the letter of the 
law, though nor with the intent of it. And as it was 
Obſerved before to be of conſiderable ſervice to the ac- 
cuſer, if he could remove the defendant's plea of 
equity; ſo it will be of equal advantage to the defen- 
dant, if he can fix upon any words in the law, which 
mit y in the leaſt ſcem t » countenance his caſe ſince this 
wil! take off the main ſorce of the charge. 
The third controverſy of this kind is, when two 


writings happen to claſh with each other, or at leaſt 
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ſeem to do ſo. Of this Hermogenes gives the fol- luyention. 
lowing inſtance. One law enjoins ; « "He who con. 


tinues alone in a ſhip during a tempeſt, ſhall have the 
property of the ſhip.” - Another law ſays, ** A diſin- 

ited fon ſhall enjoy no part of his father's eſtate.” 
Now a ſon, who had been diſinherited by his father, 
happens to be in his father's ſhip in a tempeſt, and 
continues there alone when every one elſe had de- 
ſer:ed it. 
mw and his brother tries his right with him by the 
atter. 
ſidered, ** Whether the two laws can be reconciled, 
And i that cannot be done, then, Which of them ap- 
pears more equitable. Alſo, Whether one be poſi- 
tive and the other negative : becauſe. prohibitions 
are a ſort of exceptions to poſitive injunctions. Or, If 
one be a general law, and the other more particular 
and come nearer to the matter in queſtion, Likewiſe, 
Which was laſt made: ſince former laws are often 
abrogated either wholly or in part, by ſubſequent 
laws ; or at leaſt were deſigned to be ſo. Laſtly, it 
may be obſerved, Whether one of the laws be not 
Plain and expreſs; and the other more dubious, or 
has any * in it. All or any of which things, 
chat party will not omit to improve for his advantage 
whoſe intereſt is concerned in it. WOE 

The fourth controveaſy is reaſoning. As when 
ſomething, not expreſsly provided for by a law, is in- 


He claims the ſhip by the former of theſe 
In ſuch caſes, therefore, it may firſt he con- 


ferred by a ſimilitude, or parity of reaſon, from what 


is contained in it, Quintilian mentions this inſtancc 
of it. © There was a law made at Tarentum, to pro- 
hibit the exportation of wool ; but a certain perſon 
exports ſheep.” In this caſe, the proſecutor may firſt 
compare the thing which occaſions the charge, with 
the words of the law, and ſhow their agreement, and 
how unneceſſary it was that particular thing, ſhould 
have been expreſsly mentioned in the law ſince it is 


plainly contained in it, or at leaſt an evident conſe- 


quence from it. He may then plead that many 
things of a like nature are omitted in other laws for 
the ſame reafon. And laſtly, he may urge the rea- 
ſonableneſs and equity of the procedure. The de- 
fendant, on the other hand, will endeavour to ſhow 
the deficiency of the reaſoning, and the difference be- 
tween the two caſes, He will inſiſt upon the plain 
and expreſs words of the law, and ſet forth the ill 
tendency of ſuch inferences and concluſions drawn 
from ſimilitudes and compariſons, ſince there is ſcarce 


any thing but ia ſome reſpe& may bear a reſemblance 
to another. 


The laſt controverſy under this head is interpreta- 


tion, in which the diſpute turns upon the true mean- 
ing and explication of the law in fFreference to that 
particular caſe. We have the following inſtance of 
this in the Pandects; A man who had two ſons, 
both under age, ſubſtitutes Titius as heir to him who 
ſhould die la, provided both of them died in their 
minority, They both periſh together at ſea before 
they came to age. Here ariſes a doubt whether the 
{ubititution can take place, or Whether the inheritance 
devolves to the heir at law,” The latter pleads, That as 
neither of them can be ſaid to have died laſt, the 
ſuſtitution cannot take place: which was ſuſpended, 
upon the condition that one died after the other. 
But to this it may be ſaid, It was the intention of the 
teſtator, that if both died in their nonage, 1 ** 
0 


nvention, ſhould ſucceed to the inheritance; and therefore it 
makes no difference whether they died together, or 
conſcience to be performed. 15 


one after the other: and ſo the law deter mines it. 

2. The ſecond head of external arguments are Wit. 
neſſes, Theſe may either give their evidence, when ab- 
ſent, in writing ſubſcribed with their name; or pre- 
ſent, by word of mouth. And what both of them 
teſtify, may either be from hearſay; or what they 
ſaw themſelv es, and were preſent at the time it was 
done. As the weight of the evidence may be thought 
greater or leſs on each of theſe accounts, either party 
will make ſuch uſe of it as he finds for his advantage. 
The characters of the witneſſes are alſo to be conſide- 
red; and if any thing be found in their lives or be- 
haviour that is juſtly exceptionable, to invalidate their 
evidence it ought not to be omitted. And how they are 
affected to the contending parties, or either of them, 
may deſerve conſideration ; for ſome allowances may 
be judged reaſonable in caſe of friendſhip, or enmity, 
where there is no room for any other exception, But 
regard ſhould chiefly be bad to what they teſtify, and 
how far the cauſe is affected by it. Cicero is very large 
upon moſt of theſe heads in his defence oi Marcus Fon- 
teius, with a deſign to weaken the evidence ef the 
Gauls againſt him. And where witneſſes are produ- 
ced on one ſide only, as orators ſometimes attempt to 
leſſen the credit of this kind of proof, by pleading 
that witneſſes are liable to be corrupted, or biaſſed by 
ſome prevailing intereſt or paſſion, to which argu- 
ments taken from the nature and circumſtances of 
things are not ſubject; it may be anſwered on the o- 
ther hand, that ſophiſtical arguments and falſe colour- 
ings are not expoſed to infamy or puniſhment, where- 
as witneſſes are reſtrained by ſhame and penalties, nor 
would the law require them if they were not neceſſary. 

3. The third and laſt head of external arguments are 
Contra#s ; which may be either public or private. By 
public are meant the tranſactions between different 
ſtates, as leagues, alliances, and the like; which de- 
pend on the Jaws of nations, and come more properly 
under deliberative diſcourſes, to which we ſhall refer 
them. Thoſe are called private, which relate to leſſer 
bodies or ſocieties of men, and ſingle perſons; and 
may be either written or verbal. And it is not fo 
much the true meaning and purport of them that is 
here conſidered, as their force and obligation. And, 
as the Roman law declares, © Nothing can be more 
agreeable to human faith, than that perſons ſhould 
ſtand to their agreements.” Therefore, in controver- 
ſies of this kind, the party whoſe intereſt it is that the 
contract ſhould be maintained, will plead, that ſuch co- 
venants have the force of private laws, and ought re- 
ligiouſly to be obſerved, ſince the common affairs of 
mankind are tranſacted in that manner: and therefore 
to violate them, is to deſtroy all commerce aud ſociety 
among men. On the other ſide it may be ſaid, that 
juſtice aud equity are chiefly to be regarded, which are 
immutable; and beſides, that the public laws are the 
common rule to determine ſuch differences, which are 
a . to redreſs thoſe who are aggiieved. And, in- 
deed, where a compact has been obtained by force or 
fraud, it is in itſelf void, and has no effect either in 
law or reaſon. But on the other hand, the Roman 
lawyers ſeem to have very rightly determined, that all 
ſuch obligations as are founded on natural equity, 


though not binding by national laws, and are there. Invention» 
fore called nuda pata, ought, however, in honour and 


III. Of the State of a Controverſy, The ancients, Ofthe Rate 
obſerving that the principal queſtion or point of diſ- 0 1 5 
pute in all controverſies might be referred to ſome par- the — 
ticular head, reduced thoſe heads to a certain number, of referring 
that both the nature of the queſtien might by that the princ'- 
means be better known, and the argument ſuited to Pal dueſt on 
it be diſcovered with greater eaſe. And theſe heads ,, — * 
they call fates. — 

By the ſtate of a controverſy, then we are to under- head for 
ſtand the principal point in diſpute between contend- greater 
ing parties, upon the proof of which the whole cauſe e of ar- 
or controverſy depen is. We find it expreſſed by feye. S went. 
ral other names in ancient writers: as, the conflitu- 
tion of the cauſe, the genera! head, and the chief queſt.on. 

And as this is the principal thing to be attended to in 
every ſuch diſc-urle; ſo it is what firſt requires the 
confideration of the ſpeaker, and ſhould be well fixed 
and digeſted in his mind, before he proceeds to look 
for arguments proper to ſupport it. Thus Anthony, 
the Roman orator, ſpeaking of his own method in hi- 
pleading, ſays : When I underſtand the nature of 
the cauſe, and begin to conſider it, the firſt thing I 
endeavour to do 1s, to ſettle with myſelf what that is 
to which all my diſcourle relating to the matter in dii- 
pute ought to be referred: then I diligently attend to 
theſe other two things, How to recommend myſelf, 
or thoſe ſor whom I plead, to the good eſteem of my 
hearers; and how to influence their minds, as may belt 
ſuit my deſign.“ This way ot proceeding appears very 
agreeable to reaſon and prudence. For what can be 
more abſurd, than for a perſon to attempt the proof 
of any thing, before he has well ſett'ed in his own 
mind a clear and diſtin notion what the thing is 
which he would endeavour to prove: D de- 
ſcribes it to be, That kind of queſtion which ariſe; 
from the firſt conflict of cauſes In judicial caſes, it 
immediately follows upon the charge of the plaintiff, 
and plea of the defendant. Our common law ex- 
preſſes it by one word, namely the ine Which in- 
terpreters explain, by deſcribing it to be, That 
point of matter depending in ſuit, whereupon the par- 
ties join, and put their cauſe to the trial.” Examples 
w ll further help to illuſtrate this, and render it mate 
evident. In the cauſe of Milo, the charge cf the Clo- 
dian party is, Miso killed Cledius, Milo's plea cr de- 
fence, I tiled him, but juſtly. From hence arites this 
d queſtion, oi ſtate of the cauſe, Whether it was 
awful for Mile to kill Clodius ? And that Clodius was 
lawfully killed by Milo, is what Cicero in his defence 
of Milo principally endeavours to prove. This is the 
main ſubje& of that fine and beautiful oration. The. 
whole of his diſcourſe is to be conſidered as centering 
at laſt in this one point. Whatever different matters 
are occaſionally mentioned, will, if cloſely attended 
to, be found to have been introduced ſome way or 
other the better to ſupport and carry on this deſignu. 
Now in ſuch caſes, where the fact is not denied, but 
ſomething is offered in its defence, the ſtate of the 
cauſe is taken from the defendant's plea, who is obl'- 
ged to make it good: As in the inſtance here given, 
the chief point in diſpute was the lawfulneſs of Milo's 
action, which it was Cicero's buſineſs to demonſtrate. 
3B2 But 
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Invention. But when the defendant denies the fact, the ſtate 
—— the cauſe ariſes from the accuſation ; the proof of 
which then lies upon the plaintiff, and not, as in the 
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of 


former caſe, upon the defendant. 80 in the cauſe of 
Roſcius the charge made againſt him is, That he 
killed his father. But he denies the fact. The 

queſtion therefore to be argued is, Whether or not he 
killed his father * The proof of this lay upon his ac- 
cuſers. And Cicero's deſign in his defence of bim is 
to ſhow, that they had not made good their _— 
But it ſometimes happens that the defendant neither 
abſolutely denies the fact, nor attempts to juſtify it ; 
but only endeavours to qualify it, by denying that it 
is a crime of that nature, or deſerves that name, by 
which it is expreſſed in the charge. 
ample of this propoſed by Cicero: * A perſon is ac- 
cuſed of ſacrilege, for taking a thing, that was facred, 
out of a private houſe. He owns the fact, but denies 
it to be ſacrilege: ſince it was committed in a private 
houſe, and not in a temple.” Hence this queſtion 
ariſes, Whether to take a ſacred thing out of a private 
houſe, is to be deemed ſacrilege or, only ſimple theft ? It 


lies upon the accuſer to prove what the other denies; 


and therefore the ſtate of the cauſe is here alſo as 
well as in the preceding caſe taken from the indict- 
ment. 

But befides the principal queſtion, there are other 
ſubordinate queſtions which follow upon it in the 
courſe of a diſpute, and ſhould be carefully diſtin- 
guiſhed from it. Particularly that which ariſes from 
the reaſon, or argument, which is brought in proof of 
the principal queſtion. For the principal queſtion 
itſelf proves nothing, but is the thing to be proved, 
and becomes at laſt the concluſion of the difcourſe. 
Thus, in the cauſe of Milo his argument is, J Lill. 
ed Clodius juſtly, becauſe ke aſſaſſinated me. Unleſs the 


Clodian party be ſuppoſed to deny this, they give up 


their cauſe. From hence therefore this ſubordinate 
queſtion follows, Whether Clodius aſſaſſinated Milo? 
Now Cicero ſpends much time in the proof of this, 
as the hinge on which the firſt queſtion, and conſe- 
quently the whole cauſe, depended, For if this was 
once made to appear, the lawfulneſs of Milo's killing 
Clodius, which was the grand queſtion or thing to be 
proved, might be inferred as an allowed conſequence 
from it. This will be evident, by throwing Milos 
argument, as uſed by Cicero, into the form of a ſyl- 


logiſm. 


An aſſaſſin is lawfully killed : 

Clodius æva an aſſaſſin : , 

Therefore he was lawfully Lilled by Milo, whom he 
offaſfnated. 


It the minor propoſition of this ſyllogiſm was granted, 
no one would deny the conclufion : for the Roman 
law allowed of ſelf-defence, But as Cicero was very 
ſenſible this would not be admitted ſo he takes much 
pains to bring the court into the belief of it. Now 
where the argument brought in defence of the ſecond 
queſtion is conteſted, or the orator ſuppoſes that it 
may be ſo, and therefore ſupports that with another 
argument, this occaſions a third queſtion conſequent 
upon the former; and in like manner he may proceed 
to a fourth. But be they more or fewer, they are to 
be conſidered but as one chain of ſubordinate queſtions 


We have an ex- 


dependent upon the firſt. And though each of them 
has its particular ſtate, yet none of theſe is what rhe- 


toricians call The fate of the Cauſe, which is to be un- 


derſtood only of the principal queſtion. And if, as it 
frequently happens, the firſt or principal queſtion is 


itſelf directly proved from more than one ment; 
this makes no other difference, but that each af theſe 
uments, ſo far as they are followed by others to 


4. 


Invention. 
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ſupport them, become a diſtinct ſeries of ſubordinate 


queſtions, all dependent upon the firſt. As when Ci- 
cero-endeavours to prove, that Roſcius did not kill 
his father from two reaſons or arguments : Becauſe he 
had neither any cauſe to move him to ſuch-a barbarous action 
nor any opportunity for it. | 
Moreover, beſides theſe ſubordinate queſtions, there 
are alſo incidental ones often introduced, which have 
ſome reference to the principal queſtion, and contri- 
dute towards the proof of it, though they are not ne- 
ceſſarily connected with it, or dependent upon it. And 
each cf theſe alſo has its tate though different from 
that of the cauſe. For every — * or point of 
controverſy, muſt be ſtated, before it can be made the 
fubje& of diſputation. And it is for this reaſon, that 
every new argument advanced by an orator is called a 
qneftion; becauſe it is conſidered as a freſh matter of 
controverſy. In Cicero's defence of Milo, we meet 
with ſeveral of this ſort of queſtions, occaſioned by 
ſome aſperſions which had been thrown out by the 
Clodian party to the prejudice of Milo, As, That 
he was unworthy to ſee the light, who owned he had 
killed a man:“ For Milo before his trial had openly 
confeſſed he killed Clodius. 80 likewiſe, ** That the 
ſenate had declared the killing of Clodius was an ille- 
action „And further, That Pompey, by ma- 
ing a new law to ſettle the manner of Milo's trial, 
had given his judgment againſt Milo.” Now to each 
of theſe Cicero replies betore he proceeds to the prin- 
cipal queſtion. And therefore though the queltion, 
in which the ſtate of a controverſy conſiſts, it is ſaid by 
Quintillian to ariſe from “ the firſt conflict of cauſes,” 
yet we find by this inſtance of Cicero that is not always 
the firſt queſtion in order, upon which the orator 
treats. 

But it ſometimes happens, that the ſame cauſe or 
controverſy contains in it more than one ſtate. Thus 
in judicial cauſes, every diſtinct charge occaſions a new 
ſtate. All Cicero's orations againſt Verres relate to 
one cauſe, founded upon a law of the Romans again 
unjult exactions made by their governors of provinces 
upon the inhabitants: but as that proſecution is made 
up of as many charges as there are orations, every 
charge or indidt ment has its different ſtate. So like- 
wiſe Nis oration in defence of Calius has two ſtates, in 
anſwer to a double charge made againſt him by his 
adverſaries : one, * for borrowing money of Clodia, 
in order to bribe certain ſlaves to kill a foreign ambaſ- 
ſador ;?? and the other, « for an attempt afterward to 
poiſon Clodia herſelf.” Beſides which, there were ſe- 
veral other matters of a leſs heinous nature, which had 
been thrown upon him by his accuſers, with a deſign 
very likely, to render the two principal charges more 
credible; to which Cicero firſt replies, in the ſame 
manner as in his defence of Milo. 

Though all che examples we have hitkerto brought 
to illuſtrate this ſubje& have been taken from joel 
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of Carthage. 


Oo AN 
Inverition. eaſes: yet not only theſe, but very frequently diſ- 
S_—— courſes of the deliberative kind, and ſometimes. thoſe 
of the demonſtrative, are managed in a controverſial 


way. And all controverſies have their ſtate. And 
therefore Quintilian very juſtly obſerves, that . ſtates 
belong both to ral and particular queſtions ; and 
To all forts of cauſes, demonſtrative, deliberative, and 
judicial.” In Cicero's oration for the Manilian law, 
this is the main point in diſpute between him and 
thoſe who oppoſed that law : Whether Pompey was 
the fitteſt perſon to be intruſted with the management 
of the war againſt Mithridates ?” This is a ſubject of 
the deliberative kind. And of the ſame nature was 
that debate in the ſenate concerning the demolition 
For the matter in diſpute between Cato, 
'who argued for it, and thoſe who were of the contrary 
opinion ſeems to have been this: Whether it was for 
the intereſt of the Romans to demoliſh Carthage?“ 
And fo likewiſe in thoſe two fine orations of Cato and 
Czſar, given us by Salluft, relating to the confpira- 
tors with Cataline, who were then in cuttody, the con- 
troverſy turns upon this: © Whether thoſe priſoners 
ſhould be punifhed with death, or perpetual impriſon- 
ment? Examples of the demonſtrative kind are not 
ſo common; but Cicero's oration concerning the © An- 
ſwers of the ſoothiſayers, may afford us an inſtance of 
it. Several prodigies had lately happened at Rome; 
upon which the ſoothfayers being conſulted, aſſigned 
this as the reaſon of them, Becauſe ſome places conſe- 


.crated to the gods had been afterwards converted to 


civil uſes. Clodins charged this upon Cicero; whoſe 


is; and howitis. 


ſary.” 
conjectural flate ; as if it be inquired, 4 Whether one 


houſe was rebuilt at the public expence, after it had 
been demoliſhed by Clodins, and the ground conſe- 
crated to the goddeſs Liberty. Cicero in this ora- 
tion retorts the charge; and ſhows that the prodigies 
did not reſpect him but Clodius. So that the queſtion 
in diſpute was, To which of the two thoſe prodi- 
gies related!“ This oration does not appear to have 
been ſpoken in a judicial way, and muſt therefore be- 
long to the demonſtrative kind. His invective againſt 
Piſo is likewiſe much of the ſame nature, wherein he 
compares his own behaviour and conduct with that of 


o. 

As to the number of theſe ſtates, both Cicero and 

uintilian reduce them to three. We muſt (ſays 
e agree with thoſe, whoſe authority Cicero 
follows, who tells us, that three things may be inqui- 
red into in all diſputes : Whether a thing is; what it 
And this is the method which na- 
ture preſcribes. For in the firſt place, it is neceſſary 
the thing ſhould exiſt about which the diſpute is: be- 
cauſe no judgment can be made either of its nature or 


quality till its exiſtence be manifeſt ; which is there- 


fore the firſt queſtion. But though it be manifeſt that 


a thing is, it does not preſently appear what it is: and 
when this is known, the quality yet remains: and at- 


ter theſe three are ſettled, no further inquiry is neceſ- 
Now the firſt of theſe three ſtates is called the 


perſon killed another?“ This always follows upon the 
denial of a fact, by one of the parties; as was the caſe 
of Roſcius. And it receives its name from hence, that 


the judge is left, as it were, to conjefture, whether 
the fact was really committed or not, from the evi- 
gence produced on the other fide, The ſecond is call- 
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ed the definitive flate, when the fact is not denied: but Invention. 
the diſpute turns upon the nature of it, and what name 


it is proper to give it: as in that example of Cicero, 
Whether to take a ſacred thing out of a private 
houſe be theſt or ſacrilege? For in this caſe it is 
neceſſary to ſettle the diſtinct notion of thoſe two 
crimes, and ſhow their differenee. Ihe third is called 
the fate of quality ; when the contending parties are 
eed both as to the fact, and the nature cf it ; but 
the diſpute is, „Whether it be juſt or unjuſt, proſit- 
_ or unprofitable, and the like; as in the cauſe of 
ilo. 
From what has been ſaid upon this ſubject, the uſe 
of it may in a good meaſure appear. For whoever en- 
gages in a controverſy, ought in the firſt place to con- 
ſider with himſelf the main queſtion in diſpute, to fix 
it well in his mind, and keep it conſtantly in his view; 
without which he will be very liable to ramble from 
the point, and bewilder both himſelf and his hearers. 
And it is no leſs the buſineſs of the hearers principally 
to attend to this; by which means they will be help- 
ed to diſtinguiſh and ſeparate from the principal quz- 
ſtion what is only incidental, and to obſerve how far 
the principal queſtion is affected by it; to perceive 
what is offered in proof, and what is only brought in 
ſor illuſtration; not to be miſled by digreſſions, but to 
diſcern when the ſpeaker goes off from his ſubje& and, 
when he returns to it again; and, in a word, to ac- 
company him through the whole diſcourſe, and carry 
with them the principal chain of reaſoning upon which 
the cauſe depends, ſo as to judge upon the whole, 
whether he has made out his point, and the concluſion 
follows from the premiſes. 


Cuar. II. Of Arguments ſuited to Demonſtrali ve 
Diſcourſes. 
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Tust conſiſt either in praiſe or diſpraiſe; and, Of argu- 
agreeably to the nature of all contraries, one of them ments 


will ſerve to illuſtrate the other. 

Now we either praiſe perſon or things. 

I. In praifing or diſpraiſing e rhetoricians 
preſcribe two methods. One is, to follow the order in 
which every thing happened that is mentioned in the 
diſcourſe ; the other is, to reduce what is ſaid under 


d 


ſuited to 
demon- 
ſtrative 


iſcourſcs.. 


certain- general heads, without a ſtrict regard to the. 


order of time. 

1. In purſuing the former method, the diſcourſe 
may be very conveniently divided into three periods. 
The firſt of which will contain what preceded the per- 
fon's birth; the ſecond, the whole courſe of his life; 
and the third what followed upon his death, 

Under the firſt of theſe may be comprehended what 
is proper to be ſaid concerning his country or ſamily. 
And therefore, if theſe were honourable, it may be 
ſaid to his advantage, that he no wiſe diſgraced them, 
but acted ſuitably to ſuch a deſcent. But if they were 
not ſo, they may be either wholly omitted; or it may 
be ſaid, that inſtead of deriving thence any advantage 
to his character, he has conferred a laſting honour up- 
on them; and that it is not of ſo much moment where, 
or from whom, a perſon derives, his birth as how he 
lives. | 

In the ſecond period, which is that of his life, the 


qualities both of his mind and body, with his circum-. _ 


ſtances in the world, may be feparately conſidered, 
Though, 
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after the death of the perſon. 


OR AT O R Y. : 
lnvertion. Though, as Quintilian rightly obſerves, “ All exter- 
nal advantages are not praiſes for themielves, but ac- 


cording to the uſe that is made of them. For riches, 
and power, and intereſt, as they have great influence, 
and may be applied either to good or bad purpoſes, are 
a proof of the temper of our minds ; and therefore we 
are either made better or worſe by them.” But theſe 
things are a juſt ground for commendation, when they 
are the reward of virtue or induſtry. Bodily endow- 
ments are health, ſtrength, beaucy, activity, and the 
like ; which are more or leſs commendable, aſa. 
as they are employed. And where theſe, or any 

them, are wanting, it may be ſhown, that they are 
abundantly compenſated by the more valuable endow- 
ments of the mind. Nay, ſometimes a defect in theſe 
may give an advantageous turn to a, perſon's charac- 
ter; tor any virtue appears greater, in proportion to 
the diſadvantages the perſon laboured under in exert- 
ing it. But * chief topics of praiſe are taken from 


the virtues, and qualifications of the mind. And here 


the orator may conſider the diſpoſition, education, 
learning, and ſeveral virtues, which ſhone through the 


whole courſe of the perſon's life, In doing which, 


the preference ſhould always be given to virtue above 
knowledge or any other accomplithment. And in ac- 
tions, thoſe are moſt contiderable, and will be heard 
with greateſt approbation, which a perſon either did 
alone, or firſt, or wherein he had feweſt aſſociates; as 
likewiſe thoſe which exceeded expectation, or were 
done for the advantage of others rather than his own. 
And further, as the laſt ſcene of a man's liſe generally 
commands the greateſt regard, if any thing remark- 
able at that time was either ſaid or done, it ought par- 
ticularly to be mentioned. Nor ſhould the manner of 
his death, or cauſe of it, if accompanied with any com- 
mendable circumſtances, be omitted ; as if he died in 
the ſervice of his country, or in the purſuit of any other 
laudable deſign. 

The third and laſt period relates to what followed 
And here the public 
loſs, and public honours conferred upon the deceaſed, 
are proper to be mentioned. Sepulchres, ſtatues, and 
other monuments to perpetuate the memory of the 
dead, at the expence of the public, were in common 
uſe both among the Greeks and Romans. But in the 
earlieſt times, as theſe honours were more rare, ſo they 
were leſs coſtly. For as in one age it was thought a 
ſufficient reward for him who died in the defence of 
his country, to have his name cut in a marble inſerip- 
tion, with the cauſe of his death; ſo in others it was 
very common to ſee the ſtatues ot giadiators, and per- 


Ions of the meaneſt rank, erected in public places. 


And therefore a judgment is to be formed of theſe 
things from the time, cuſtom, and circumitances, of 
ditferent nations : fince the trequency of them renders 
them leſs honourable, and takes off from their evi- 
dence as the rewards of virtue. But, as Quintilian 
ſays, © Children are an honour to their parents, ci- 
ties to their founders, laws to thoſe who compiled them, 
arts to their inventors, and uſctul cuſtoms to the au- 
thors of chem.“ | 

And this may ſuffice for the method of praiſing 
perſens, when we propoſe to follow the order of time, 
as Ilocrates has done in his funeral oration upon Eva. 


geras king of Salamis, and Pliny in his panegyric 


tion of the emperor Claudius; and i gy 
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upon the emperor. Trajan. But as this method is Invention. 


very plain and obvious, ſo it requires the more agree- 
able dreſs to render it delightful; leſt otherwiſe it 
ſeem rather like an hiſtory than an oration: For 
which reaſon, we. find, that epic poets, as Homer, 
Virgil, and others, begin with the middle of their 
ſtory, and afterwards 4 4 a proper occaſion to intro- 
duce what preceded, to divert ſify the ſubject, and 


give the greater pleaſure and entertainment to their 


readers. 25 

2. The other method above hinted was, to reduce 
the diſcourſe to certain general heads without regard- 
ing the order of time. As if any one, in praifing the 
elder Cato, ſhould propoſe to do it, by ſhowing that 
he was a moſt prudent ſenator, an excellent orator, 
and moſt valiant general; all which commendations 
are given him by Pliny. In like manner, the charac- 
ter of a good general may be compriſed under four 
heads ; {kill in military affairs, courage, authority, and 
ſucceſs : from all which Cicero commends Pompey, 


And agreeably to this method Suetonius has written 


the lives of the ſirſt twelve Cæſars. | " 
But in che praiſing of perſons,. care ſhould always 
be taken to ſay nothing that may ſeem fictitious or out 
of character, which may call the orator's judgment 


or integrity in queſtion. , It was not without cauſe, 


therefore, that Lyſippus the ſtatuary, as Plutarch 
tells us, blamed Appelles fot painting Alexander the 
Great with thunder in his hand; which could never 
ſuit his chat acter as a man, however he might boaſt of 
his divine deſcent; for which reaſon Lyſippus himſelf 
made an image of him holding a ſpear, as the ſign of a 
warrior. Light and trivial E. in commendations 


are likewiſe to be avoided, and nothing mentioned 


but what may carry in it the idea of ſomething truly 


valuable, and which the hearers may be ſuppoſed to 
wiſh for, and is proper to excite their emulation. Theſe 


are the principal heads of praiſe with relation to men. 
In diſpraiſe, the heads contrary to theſe are requiſite; 
which being ſufficiently clear from what has been ſaid, 


need not particularly be inſiſted on. 


II. We proceed therefore to the other part of the 
diviſion, which reſpects t/ings, as diſtinguiſhed from 
perſons, By which we are to underſtand all beings 
inferior to man, whether animate or inanimate; as 
likewiſe the habits and diſpoſitions of men, either good 
or baJ, when conlidered ſeparately, and apart from 


their ſubjects, as arts and ſciences, virtues and vices, - 


with whatever elſe may be a proper ſubje& for praiſe 
or diipraiſe, Some writers, indeed, have, for their 
own amuſement and the diverſion of others, diſplayed 
their eloquence in a jocoſe manner upon ſubjects of 
this kind. So Lucian has written in praiſe of a fly, 
and Syneulis an elegant encomium upon baldneſs. 
Others, on the contrary, have done the like in a ſa- 
tyrical way. Such is Seneca's apotheoſis or conſecra- 


or beard-hater, written by Julian the emperor. ot 
to mention ſeveral modern authors, who have imitated 
them in ſuch ludicrous compoſitions. But as to theſe 
things, and all of the like nature, the obſervation of 
Autony in Cicero ſeems very juſt; “ That it is not 
neceſſary to reduce every ſubject we diſcourſe upon to 
rules of art.” For many are ſo trivial, as not to de- 
ſerve it: and others ſo plain and evident of themielves, 

as 


Part I. erg KR . 

Invention. as not to require it. But ſince it frequently comes in Cnar. III. Of Arguments ſuited to Delilerative 

dhe way both of orators and hiſtorians to deſcribe Diſcour os, 17 
countries, cities, and facts, we ſhall briefly mention the Tuts kind of diſcourſes muſt certainly have been of 4c.be- 
principal heads of invention proper to illuſtrate each very ancient; ſince, doubtleſs, from the firſt beginning rative diſ- 


of theſe. of mens converſing together, they deliberated upon «our ſes, 
Countries, then, may be celebrated from the plea- their common intereſt, and offered their advice to cach * the 
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ſantneſs of their ſituation, the clemency and whole- 
ſomeneſs of the air, and 1 of the ſoil ; to which 
laſt may be referred the ſprings, rivers, woods, plains, 


mountains and minerals. And to all theſe may be 


added their extent, cities, the number and antiquity 


of the inhabitants ; their policy, laws, cuſtoms, wealth, 
character for cultivating the arts both of peace and 
war ; their princes, and other eminent men'they have 
produced. Thus Pacatus has given us a very elegant 
deſcription of Spain, in his panegyric upon the em- 
peror Theodoſius, who was born there. 

Cities are praiſed from much the ſime topics as 
countries. And here, whatever contributes either to 
their defence or ornament ought particularly to be 
mentioned ; as the ftrength of the walls and fortifica- 
tions, the beauty and ſplendor of the buildings, whe- 
ther ſacred or civil, public or private. We have in 
Herodotus a very fine deſcription of Babylon, which 
was once the ſtrongeſt, largeſt, and moſt regular city 
in the world. And Cicero has accurately deſcribed 
the city of Syracuſe, in the ifland Sicily in one of his 
orations againſt Verres. 

But facts come much oftener under the cognizance 
of an orator. And theſe receive their commendation 
ſrom their honour, juſtice, or advantage. But in de- 
ſcribing them, all the circumſtances ſhould be related 
in their proper order; and that in the moſt lively and 
affecting manner, ſuited to their different nature. Li- 
vy has repreſented the demolition of Alba by the Ro- 
man army, which was ſent thither to deſtroy it, thro? 
the whole courſe of that melancholy ſcene, in a ſtyle 
ſo moving and pathetic, that one can hardly forbear 
condoling with the inhabitants upon reading his ac- 
count. 

But in diſcourſes of this kind, whether of praiſe or 
diſpraiſe, the orator ſhould (as he ought indeed upon 
all occaſions) well conſider where, and to whom, he 
ſpeaks. For wiſe men often think very indifferently 
both of perſons and —_— from the common people. 
And we find that learned and judicious men are fre- 
quently divided in their ſentiments, from the ſeveral 
ways of thinking to which they have been accuſtom- 
ed. Beſides, different opinions prevail, and gain the 
aſcendant, at different times. While the Romans 
continued a free nation, love of their country, liberty, 
and public ſpirit, were principles in the higheſt eſteem 
among them. And therefore, when Cato killed him- 
ſelf, that he might not fall into the hands of Czſar, 
and ſurvive the liberty of his country, it was thought 
an inſtance of the greateſt heroic virtue; but after- 
wards, when they had been accuſtomed to an arkitrary 

overnment, and ſpirit of liberty was now loſt, the poet 

artial could venture to ſay, | 


Death to avoid "tis madi ſi ſure to dir. 


A prudent orator therefore will be cautious of oppo- 
ſing any ſettled and prevailing notions of thoſe to whom 
he addreſſes ; unleſs it be neceflary, and then he will 
do it the fofteſt and moſt gentle manner. 


other. But neither thoſe of the laudatory nor judi- 


cial kind could have been introduced, till mankind them. 


were ſettled in communities, and found it neceſſary to 
encourage virtue by public rewards, and bring vice 
under the reſtraint of laws. The early practice of 
ſuaſ.ry diſcourſes appears from ſacred writ, Where we 
find, that when Moſes was ordered upon an embaſly 
into Egypt, he would have excuſed himſelſ ſor want 
of eloquence. And Homer repreſents the Greeks at 
the ſiege of Troy, as flocking like a ſwarm of bees to 
hear their generals harangue them. Nor is this part 
of oratory leſs conſpicuous for its uſeſu'neſs to man- 
kind, than for its antiquity ; being highly beneficial ei- 
ther in councils, camps, or any ſocieties of men. How 
many inſtances have we upon record, where the fury 
of an enraged multitude has been checked and appea- 
ſed by the prudent and artful perſuaſion of ſome par- 
ticular perſon ? The ſtory of Agrippa Menenius, when 
the commons of Rome withdrew from the ſenators, 
and retired out of the city, is too well known to need 
reciting. And how often have armies been animated 
and fired to the molt dangerous exploits, or recalled to 
their duty, when ready to mutiny, by a moving ſpeech 
of their general? many inſtances of which we find in 
hiſtory. 

All deliberatioa reſpects ſomething future, for it is 
in vain to conſult about what is already paſt. The 
ſubje& matter of it is, either things public or private, 
facred or civil ; indeed all the valuable concerns of 
mankind, both preſent and future, come under its re- 
gard. And the end propoſed by this kind of diſ- 
courſes is chiefly profit or intereſt. But ſince nothing 
is truly profitable, but what is in ſome refpe& good; 
and every thing which is good in itſelf may not in 
all circumſtances be for our advantage; properly ſpeak- 
ing, what is both good and profitable, or beneficial 

ood, is the end here deſigned. And therefore, as it 
ee happens, that what appears profitable may 
ſeem to interfere with that which is ſtrictly juſt and 
honourable ; in ſuch caſes it is certainly moſt adviſe- 
able to determine on the ſafer ſide of honour and juſ- 
tice, notwithſtanding ſome plauſible things may be of- 
ſered to the contrary. But where the diſpute lies ap- 
parently between what 1s truly honeſt, and ſome ex- 
ternal advantage propoſed in oppoſition to it, all goo 1 
men cannot but agree in favour of honeſty, Such was 
the caſe of Regulus, who, being taken priſoner by the 
Carthaginians, was permitted to go to Rome upon g:- 
ving his oath, that unleſs he could perſuade the ſenate 
to ſet at liberty ſome young Carthaginian noblemen, 
then priſoners at Rome, in exchange for him, he ſhould 
return * to Carthage. But Regulus, when he 
came to Rome, was ſo far from endeavouring to pre- 
vail with the ſenate to comply with the deſire of the 
Carthaginians, that he uſed all his intereſt to diſſuade 
thera from hearkening to the propoſal. Nor could 
the molt earneſt intreaties of his earneſt relations and 
friends, nor any arguments they were able to offer, 
engage him to continue at Rome, and not return again 


to 


384 


O R A 


la vention. to Carthage. He had then plainly in his view, on the 
—— - one fide, caſe, ſecurity, afluence, honours, and the en- 


choſe the latter. 


yment of his friends; and on the other, certain 
death, attended with cruel torments. However, think- 
ing tho former not conſiſtent with truth and juſtice, he 
And he certainly acted as became 
an honeſt and brave man, in chooſing death, rather 
than to violate his oath. Though whether he did pru- 
dently in perſuading the ſenate not to make the ex- 
change, or they in complying with him, we ſhall leave 
others to determine. Now, when it proves to bea 
matter of debate, whether a thing upon the whole be 
really beneficial or not ; as here ariſe two parts, advice 
and diſſuaſion, they will each require proper heads of 
ar gument, 
he who is aquainted with one, cannot well be igno- 
rant of the other. We ſhall therefore chiefly mention 
thoſe proper for advice, from whence ſuch as are ſuit- 
ed to diſſuade will eaſily be perceived. Now the prin- 
cipal heads of this kind are theſe following, which are 
taken from the nature and properties of the thing itſelf 
under conſideration. 

1. Phaſure often affords a very cogent argument in 
difcourſes of this nature. Every one knows what an 
influence this has upon the 2 of mankind. 
Though, as Quintitian remarks, pleaſure ought not 
of itſelf to be propoſed as a fit motive for action in 
ſerious diſcourſes, but when it is deſigned to recom- 
mend ſomething uſeful, which is the caſe here. 80 
would any one adviſe another to the purſuit of polite 
literature, Cicero has furniſhed him with a very ſtrong 
inducement to it from the pleaſure which attends that 
{tudy, when he ſays, If pleaſure only was propofed 
by theſe ſtudies, you would think them an entertain- 
ment becoming a man of ſenſe and a gentleman, For 
other purſuits neither agree with all times, all ages, 
nor all places; but theſe ſtudies improve youth, de- 
light old age, adorn proſperity, afford a refuge and 
comfort in adverſity, divert us at home, are no hin- 
derance abroad, ſleep, travel, aud retire with us into the 
country,” 

2. Profit, or advantage. This has no leſs influence 
upon many perſons than the former ; and when it re- 
ſpe&s things truly valuable, it is a very jult and lau- 


dable motive. Thus Cicero, when he ſends his books of 


offices to his ſon, which he wrote in Latin tor his uſe, 
adviſes him to make the beſt advantage both of his 
tutor's inſtructions, and the converſation at Athens, 
where he then was; but withal to peruſe his philoſo- 
phical treatiſes, which would be doubly uſeful to him, 
not only upon account of the ſubje&s, but likewiſe of 
the language, as they would enable him to expreſs him- 
ſelf upon thoſe arguments in Latin, which before had 
only been treated ot in Greek. 

3. Honour; than which no argument will ſooner 
prevail with generous minds, or inſpire them with 
3 ardour, Virgil has very beautifully deſeribed 

ector's ghoſt a; pearing to Æneas the night Troy 
was taken, and adviſing him to depart, from this mo- 
ti ve of honour; | 


O goddeſs- born, eſcape by timely flight 

The flu mes and horrors of this fatal night. 

The f es aheady have poſſeſs'd the wall; 
Troy nods from, high, and totters to her fall. 
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But as they are contrary to each other, 
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Enough is paid to Priam's royal name ; 
More than enough to duty and to fame. 
If by a mortal hand my father's throne. 
Cou'd be detended, twas by mine alone. 


The argument here made uſc of t6 peifiadde Rica 1 
leave 'Troy immediately, is, that he had done all that 
could be expected from him, either as a good ſubject 


or brave ſoldier, both for his; king and country; 


which were ſufficient to ſecure his honour ; and now 
there was nothing more to be expected from him when 
the city was falling, and impoſlible to be ſaved ; which 


could it have been preſerved by human power, he him- . 


ſelf had done it. 

But although 
neficial if it could be attained, yet the expediency of 
undertaking it may [till be queſtionable ; in which caſe 


the following heads, taken from the circumſtances 


which attend it, will afford proper argumen:s to en- 


e in it. 
* The poſſibility of ſucceeding may ſometimes be 
argued, as one motive to this end, So Hannibal en- 
deavoured to convince king Antiochus that it was 
poſſible for him to conquer the Romans if he made 
Italy the ſeat of the war; by obſerving to him, not 


only that the Gauls had formerly deſtroyed their city, 


but that he had himſelf defeated them in every battle 
he fought with them in that country. | 
(2) But an argument founded upon probability will 
be much more likely to prevail. Fur in many affairs 
of human life, men are determined either to proſecute 
them or not, as the proipect of ſucceſs appears 1nore 
or leſs probable. Hence Cicero, after the fatal battle 
at Pharſalia, diffuadcs thoſe of Pompey's party, with 
whom he was engaged, from continuing the war any 
longer againſt Cæſar; becauſe it was highly impro- 
bable, aſter ſuch a defeat, by which their main ſtrength 
was broken, that they ſhould be able to ſtand their 
| nope or meet with better ſucceſs than they had be- 
Ore. , 

(3.) But further, ſince probability is not a motive 
ſtrong enough with many perſons to engage in the 
proſecution of a thing which is attended with conſi- 
derable difficulties, it is often neceſſary to repreſent 
the facility of doing it, as a further reaſon to induce 
them to it. And 13 Cicero makes uſe of this 
argument to encourage the Roman citizens in oppo- 
ſing Mark Anthony (who upon the death of Cæſar 
had aſſumed an arbitrary power), by repreſenting to 
them, that his circumſtances were then deſperate, and 
that he might eaſily be vanquiſhed. 

( 3.) Again, if the thing he adviſed can be ſhown to 
be in any reſpect neceſſary, this will render the mo- 
tive ſtill much ſtronger for undertaking it. And there- 
fore Cicero joins this argument with the former, to 
prevail with the Roman citizens to oppoſe. Anthony, 
by telling them, that The conſideration before them 
was, not in what circumſtances they ſhould live, but 
whether they fhould live at all, or die with ignominy 
and diſgrace.” This way of reaſoning will ſometimes 
prevail when all others prove ineffectual. For ſome 
perſons are not to be moved, till things are brought 
to an extremity, and they find themſelves reduced to 
the utmoſt danger. . 

(S.) To theſe heads may be added the conſidera- 

uon 


a thing conſidered in itſelf appear be- | 
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tion of the event, which. in ſome caſes carries great 
weight with it, As when we adviſe to the doing of 
a thing from this motive, That whether it ſucceed or 
not, it will yet be of ſervice to undertake it, So after 
the great victory gained by Themiſtocles over the 
Perſian flect at the ſtraits of Salamis, Mardonius ad- 
vided Xerxes to return into Aſia himſelf, leſt the re- 
port of his defeat ſhould occaſion an inſurrection in his 
abſence : but to leave behind him an army of $00,000 


men under his command; with which, if he ſhould 


conquer Greece, the chief glory of th: conqueſt would 
redound to Xerxes; but it the deſign miſcarried, the 
diſgrace would fall upon his generals. 

Theſe are the principal heads which furniſh the ora- 
tor with proper arguments in giving advice. Cicero, 
in bis oration for the Manilian law, where he endea- 
vours to perſuade the Roman people to chooſe Pom- 
pey for their general in the Mithridatic war, reaſons 
from three of theſe topics, into which he divides his 
whole diſcuurſe.z namely, the neceſſity of the war, the 

reatneſs of it, and the choice of a proper general. 
Under the firſt of theſe he ſhows, that the war was ne- 
ceſſary, from four conſiderations ; the honour of the 
Roman ſtate, the ſafety of their allies, their own reve- 
nues, and the fortunes of raany of their fellow-citizens, 
which were all highly concerned in it, and called 
upon them to put a ſtop to the growing power of 
king Michridates, by which they were all greatly en- 
dangered. $0 that this argument is taken from the 
head of necefity. . The ſecond, in which he treats of 
the greatuels of the war, is founded upon the topic of 
poſſibility. For though he ſhows the power of Mitbri- 
datcs to be very great, yet not ſo formidable, but that 


he might be ſubdued ; as was evident from the many 


advantages Lucullus had gained over him and his af- 
ſociates. In the third head, he endeavours to prevail 
with them to intruſt the management of the war in the 
hands of Pompey, whom he deſcribes as a conſummate 
general, for his {kill in military affairs, courage, au- 
thority in ſucceſs; in all which qualities he repre- 
ſents him as ſuperior to any other of their generals 
whom they could at that time make choice of. The 
deſign of all which was, to perſuade them, that they 


had very good reaſon to hope for ſueceſs, and a hap- 


py event of the war, under his conduct. So that the 
whole force of his reaſoning under this head is drawn 
from probability. Theſe are the three general topics 
which make up that tine diſcourſe. Each of which 
is indeed ſupported by divers other arguments and con- 
ſiderations, which will be obvious in peruſing the ora- 
tion itſelf, and therefcre need not be here enumerated. 
On the contrary, in another oration he endeavours to 
diſſuade the ſenate from conſenting to a peace with 
Mark Antony, becauſe it was baſe, dangerous, and 
impracticable. | 

But no ſmall ſkill and addreſs are required in giving 
advice. For ſince the tempers and ſentiments of man- 
kind, as well as their circumſtances, are very different 
and various; it is often necellary to accommodate the 
diſcourſe to their inclinations and opinions of things. 
And therefore the weightieſt arguments are not al- 
ways the moſt proper and fitteſt to be uſed on all oc- 
caſions. Cicero, who was an admirable maſter of this 
art, and knew perfectly well how to ſuit what he ſaid 
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to the taſte and reliſh of his hearers, in treating upon invention. 


this ſubject, diſtinguiſhes mankind into two ſorts ; the 
ignorant and unpolithed, who always pre'cr profit to 
honour ; and ſuch as are more civilized and polite, who 
refer honour and reputation to all other things, 
herefore they are to be moved by theſe different 
views: Praiſe, glory, and virtue, influence the one; 
while the other is only to be engaged by a proſpect of 
gain and pleaſure. Beſides, it is plain, that the gene- 
rality are much more inclined to avoid evils than to pur. 
ſue what is good; and to keep clear of ſcandal aud 
diſgrace, than to practiſe what is truly generous and 
noble, Perſons likewiſe cf a different aze at from 
different principles; young men ſor the moſt part view 
things in another light from thoſe who are o'der 
and have had more experience, and conſequently are 
not to be inſluenced by the ſame motives. 


Cray. IV. Cf Arguments ſuitæd to Judicial 
Diſenurſ.s. 


1 
In judicial controverſies there are two parties; the Of j-oicial 


plaintiff or proſecutor, and the defendant or perſon 
charged. The ſubjects cf them is always ſomethin 


rom the laws of the country, and the latter from rea- 
ſon and the nature of things. For at Rome the præ- 
tors had a court of equity, and were empowered, ia 
many caſes relating to property, to relax the rigour of 
the written laws. But as this ſubje& is very copious, 
and cauſes may ariſe from a great variety of things, 
writers have reduced them to three heads, which they 
cail fates, to ſome one of which all judicial proceed- 
iugs may be referred; namely, æuhet ber a thing is, what 
it is, or how it is. By the „ate of a cauſe therefore is 
meant the principal queſtion in diſpute, upen which 
the whole affair depends. Which, if it ſtops in the 
firſt inquiry, and the defendant denies the fact, the 
ſtate is called conj24ural ; but if the fact be acknow- 
ledged, and yet denied to be what the adverſary calls 
it, it is termed d-finitive ; but if there is no diſpute ei- 
ther about the fa& or its name, bur only the jultice 
of it, it is called the fate of quality: as was thown 
more largely before (See nꝰ 15). But we there con- 
ſidered theſe ſtates oaly in a general view, and deferred 
the particular heads of argument proper for each cf 
them to this ud cial kind of diſcourſes ; where they. 
molt frequently occur, and ſrom which examples may 
ealily be accommodated to other ſubjects. 

All judicial cauſes are either private or pullic. Thoſe 
are called private, which relate to the right of parti - 
cular perſons ; and they are likewiſe called civil cauſes, 
as they are converſant about matters of property. 
Public cauſes are thoſe which relate to public juſtice 
and the government of the ſtate ; which are al called 
criminal, becauſe by them crimes are proſecuted, whe- 
ther capital, or thoſe of a leſs heinous nature. We 
ſhail take the heads of the arguments only from this 
latter kind, becauſe they are more copious, and eaſy 
to be illuſtrated by examples; from which ſuch as 
agree to the former, namely, civil cauſes, will ſuſficient- 
ly appear. 

1. The conjefural ſtate. When the accuſed perfon 
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palt. And the end propoſed by them Cicero calls fired to 
equity, or right and equity ; the former of which ariſes them. 
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Invention. denies the fact, there are three things which the pro- 
— — ſecutor has to conſider z whether he «would have done 


who ſuffered the injury. 


it, whether he could, and whether he did it, And 
hence ariſe, three topics; from the will, the fewer, 
and the % or eircummſtances Which attended the 
action. The affections of the og 7 the will; 
«s, paſſion, an old grudge, a deſire of revenge, a re- 
Td 5+ of an 5 45 *J the like. Therefore Ci- 
cero argues from Clodius's hatred of Milo, that he de- 
ligned his death; and from thence infers, that he was 
the aggreſſor in the combat between them, wherein 
Clodius was killed. This is what he priucipally endea - 
vours to prove, and comes properly under this ſtate z 
ſor Milo owned that he killed, him, but alleged that 
he did it in his own defence. So that in regard to this 
point, Which of them aſſaulted the other ? the charge 
was mutual. The proſpect of advantage may alſo 

alleged to the ſame purpoſe, Hence it is ſaid of L. 
Caſſius, that whenever he ſat as judge in a caſe of 
murder, he uſed to advile and move the court to exa- 
mine to whom tbe advantage aroſe from the death of 
the deceaſed. And Cicero puts this to Anthony con- 
cerning the death of Cæſar. If any one (ſays he 
ſhould bring you upon trial, and uſe that ſaying of Cat 
fins, Cui bona 2 Who got by it? look to it, I beſrech 
you, that you are not confounded,” To theſe ex 
raents may be added, hope of impunity, taken either 
ſrom the circumſtances of the accuſed perſon, or of him 
For perſons, who. have the 
advantage of intereſt, friends, power, or money, are 
apt to think they may eaſily eſcape ; as likewiſe. ſuch 
who have formerly committed other crimes with impu- 
nity. Thus Cicero repreſents Clodius as hardened in 
vice, and above all the reſtraint of laws, from having 
ſo often eſcaped punilhment upon committing the 
higheſt crimes. On the contrary, ſuch a confidence 
is ſometimes raiſed from the condition of the injured 
party, if he is indigent, obſcure, timorous, or deſti- 
tute of friends; much more it he has an ill reputa- 
tion, or is loaded with popular hatred and reſentment. 
It was this preſumption of the obſcurity of Roſcius, 
who lived in the country, and his want of intereſt at 
Rome, which encouraged his accuſers to charge him 
with killing his father, as Cicero {hows in his defence 
of him. ſtly, the temper of a perſon, his views, 
and manner of life, are confiderations of great mo- 
ment in this matter. For perſons of bad morals, and 
ſuch as are addicted to vice, are eaſily thought ca- 
pable of committing any wickedneſs. Hence Salluſt 
argues from the evil diſpoſition and vicious life of Ca- 
tiline, that he affected to raiſe himſelf upon the ruins 
of his country -The ſecond head is the pawer of do- 
ing a thing ; and there are three things which relate 
to this, the place, the time, and opportunity. As if a 
crime is ſaid to have been committed in a private place 
where no other perſon was preſent ; or in the night; 
or when the injured perſon was unable to provide for 
his defence. Under this head may likewiſe be brought 
in che circumſtances of the perſons; as if the accuſed 
perſon was ſtronger, and ſo able to overpower the 
other; or more active, and ſo could eaſily make his 
eſcape. Cicero makes great uſe of this topic in the 
caſe of Milo, and ſhows, that Clodius had all the ad van- 
tages of lece, ine, and oppyiunity, to execute his de- 


— 


ſign of killing him. The third head 


companied, or followed, the commillion of the fact. So 
threats, or the accuſed perſon being ſeen at or near the 
place before the fact was committed, are circumſtances. 
that may probably precede murder; fighting, cryin 
out, bloodſhed, are ſuch as accompany it ; colin: 
trembling, inconſiſtent anſwers, befitation, or falter- 
ing of the ſpeech, ſomething found upon the perſon- 
accuſed which belonged to the deceaſed, are ſuch as 
follow it. Thus Cicero proves, that Clodius had threat- 
ened the death of Milo, and given out that be ſhould 
not live above three days at the fartheſt.—Theſe argu- 
ments, taken from conjectures, are called preſumptions, 
which though they do not directly prove that the ac 
cuſed perſon committed the fact with which he is 
charged; yet when laid together, they appeared very 
ſtrong, ſentence. by the Roman law might ſometimes 
be given upon them, to convict him. 

eſe are the topics from which the proſecutor 
takes his arguments, Now the buſineſs of the defen- 
dant is to invalidate theſe. Therefore ſuch as are 


) brought from the ci, he either endeavours to ſhow 


are not true, or ſo weak as to merit very little regard. 
And he refutes thoſe taken from the power, by prov ing 
that he wanted either opportunity or ability; as, f 
he can ſhow, that neither the place nor time infified 
on was at all proper; or that he was then in ano- 
ther place. In like manner he will endeavour to eon - 
ſute the circumſlancet, if they cannot be directly denied, 
by ſhowing that they are not ſuch as do neceſſarily ac- 
company the ſact, but might have proceeded from 
other cauſes, though n thing of what is alleged had 
been committed; and it will be of great ſervice to 
aſſign ſome other probable, cauſe. But ſometimes the 
defendant does not only deny that he did the fact, 
but charges it upon another, Thus Cicerd, in his 
oration for Roſcins, not only defends him from each 
of theſe three heads, but likewiſe charges the fat upon 
his accuſers. | 

2. Lhe 2 ſtate, which is principally con- 
cerned in defining and fixing the name proper to the 
fact: though orators ſeldom make uſe of exact defini - 
tions, but commonly chooſe larger deſeriptions, taken 
ſrom various properties of the ſubiect or thing deſeribed. 

The heads of argument in this ſtate are much the 
ſame to both parties. For each of them defines the 
fact his own way, and endeavours to refute the other's 
definition. We may illuſtrate this by an example 
from Quintilian ; A perſon is accuſed of ſaexilege, 
tor ſtealing money out of a temple, which belonged to 
a private perſon.” The fact is owned ; but the que- 
ſtion is, Whether it be Cen ſacriſege? The proſe- 
cutor calls it fo, becauſe it was taken out of a temple; 
But ſince the money belonged to a private perſon, the 
defendant denies it to be ſaerilege, and ſays it is only 
ſimple theft, Now the reaſon why the defendant” 
ulcs this plea, and inſiſts upon the diſtinction, is, be- 
cauſe by the Roman law the penalty of thett was only 
tour times the. value of what was Rolen ; whereas ſa» 
crilege was puniſhed with death. The proſecutor 
then forms his definition agreeable to his charge, and 
ſays, © To ſteal any thing out of a ſacred place is 


ſacrilege.“ But the defendant excepts 1 this 


the /gns and circumſtances which either preceded, ac. 
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under the term of prevarication. 
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Joverition+ definition, as defeQive ; and urges, that it does not 
S—— Amount to facrilege, unleſs the thing ſtolen was like- 


wiſe ſacred. And this cafe might once, perhaps, have 
been a matter of controverſy, ſiuce we lind it expreſsly 
determined in the Pandects, mat An action of ſa- 
erilege ſhould not lie, but only of theft, againſt any 
une who ſhould ſteal the goods of private perſons de- 
poſited in a temple.” 


The fecond thing is the proof brought by each 


party to ſupport his definition; as in the example 
given us by Cicero, of one * who carried his cauſe 
1 bribery, and was afterwards profecuied again up- 
on an aGion of prevarication.” Now, if the defen- 
dant was caſt upon this action, he was, by the Ro- 


man law, ſubjected to the penalty of the former pro- 


ſecution. Here the proſecutor defines pre varication 
to be, Any bribery or correption in the defendant, with 
-@ deſign. to pervert juſtice, The defendant, therefore, 
on the other hand, reſtrains it to bribing en'ly the pro- 

cut ir. 1 Tre 

And if this latter ſenſe agrees better: with the com- 
mon acceptation of the word, the proſecutor in the 
third place pleads the intention of che law, which 
was to comprehend all bribery in judicial matters 
In anſwer to which 
the deſendant endeavours to ſhow, either from the 
head of contraries, that a real profecut:r and a pre- 
varicator are uled as oppoſite terms in the law; or 
from the etymology of the word, that the prevaricator 
denotes one who pretends to appear in the profecution 
of a cauſe, while in reality he favours the contrary 
fide; and conſequently, that money given for this end 
only can, in the ſenſe of the law, be called prevarica- 
Zion 


Laſtly, the proſecutor pleads, that it is unreaſonable 
that he who does not deny the fact thould eſcape by 
a cavil about a word. But the defendant intilts upon 
his explication as agreeable to the law; and ſays, the 
fact is miſrepreſented and blackened, by affixing to it a 
wrong name. | 

3. The third ſtate is that of guali'y, in which the 
diſpute turns upon the juſtice of an action. And here 
the defendant does not deay he did the thing he is 
charged with ; but aſſerts it to be right and equitable 
from the circumiiances of the caſe, and the motives 
which induced him to it. | 

And, firit, ke ſometimes alleges the reaſon of doing 
It was in order to prevent ſome other thing of worſe 


-conſequence, which would otherwi:e have happened. 


We have an inſtance of this in the life of Epaminon- 
das, who, with two other generals joined in the com- 
mand with him, marched the Theban army into Pelo- 
ponneſus againſt the Lacedemonians ; but by the in- 
Auence of a contrary faction at home, their commiſ- 
Hons were ſuperſeded, aud other generals ſent to com- 
mand the army. But Epaminondas, being ſenſible 
that, if he obeyed this order at that time, i: would be 


attended with the loſs of the whole army, and conſe- 


quently the ruin of the ſtate, refuſed to do it; and 
having perſuaded the other generals to do the like, 
they 138 finiſhed the war in which they were en- 
gaged; and upon their return home Epamino dus 


taking the whole matter upon himſelf, on his trial 


was acquitted. The arguments proper in this caſe 
are taken from the juitice, uſefulneſs, or neceſſity, of 


the action. The accuſer therefore will plead, that the Invention, 
fact was not juſt, profitable, nor neceſſary, confidered 


either in itſelt or comparatively with that for th: 
ſake of which it is faid to have been done: and he 
will endeavour to ſhow, that what the defendant al. 
ſigns for the reaſon of what he did might not have 
happened as he pretends. Beſides, he will repreſenc 
of what ill conſequence it maſt be, if ſuch crimes 
unpunimed. The defendant, on the other hand, will 
argue from the ſame heads, and endeavour to prove 
the fact was juſt, uſeful, or neceſſary. And he will 
further urge, that no juſt eſtimate can be made of 
any action, but from the circumſtances which attend 
it; as the deſign, occaſion, and motives for doing it: 
which he will repreſent in the moſt favourable light 
to hi; own cauſe, and endeavour to ſet them in 
ſuch a view as to induce others to think they could 
not but have done the ſame in the like circum- 
ſtances, 

Again, the cauſe of an action is ſometimes charged 
by the defendant upon the party who received the 
damage, or ſome other perſon, who either made it 
neceflary, or in oined him to doit. The firſt of theſe 
was Milo's plea for killing Clodius, becauſe he al- 
ſaulted him with a deſign to take away his life. Here 
the fact is not denied, as in the caſe of Roſcius above 
mentioned, under the conjedtural ſtate; but juſtified 
from the reaſon of doing it. For that an aſſaſſin might 
be juſtly killed, Cicero ſhows both from law and rea- 
ſon. - The accuſer, therefore, in ſuch a caſe, will, if 
there be room tor it, deny the truth of this allega- 
tion. 80 the friends of Clodius affirmed that Milo 
was the aggreſſor, and not Clodius ; which Cicero, 
in his defence of Milo, principally labours to refute. 
In the ſecond caſe, the proſecutor will ſiy, No one 
ought to offend becauſe another has offended firſt ; 
which defeats the courſe of public juſtice, renders the 
laws uſeleſs, and ' deſtroys the authority of the magi- 
ſtrate. The defendant on the other hand, will en- 
deavour to repreſent the danger and neceſſity of the 
cale, which required an immediate remedy, and in 
that manner; and urges, that it was vain and im- 
practicable to wait for redreſs in the ordinary way, and 
therefore no ill conſequence can ariſe tv the public. 
Thus Cicero, in defending Sextius, who was proſe- 
cuted for a riot in bringing armed men into the forum, 
frows that his deſign was only to repel force with 
force; which was then neceſſary, there being no other 
means left for the people to aſſemble, who were ex- 
cluded by a mob of the contrary party. Of the third 
caſe we have aiſo an example in Cicero, who tells us, 
that, in making a league between the Romans and 
Saranites, a certain young nobleman was ordered by 
the Roman general-to hold the ſwine (deſigned for a 
ſacrifice) : but the ſenate afterwards diiapproving the 
terms, and delivering up their general to the Sam- 
nites, it was moved, Whether this young man ought 
not Iikewiie to be given np.” Thoſe who were for it 
might ſay, that to allege the command of another, 
is not a ſufficient plea for doing an ill action; and 
this is what the Roman law now expre ſsly declares. 
But in anſwer to that, it might be replied, that it 
was his duty to obey che command of bis general, 
who was anſwerable for his now orders, and not thoſe 
who were obliged to execute them; and therefore to 
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1nvention. give up this young nobleman would be to puniſh one 
1 perſon for the fault of another. 


Laſtly, a fact is ſ metimes rather excuſed than de- 
ſended, by pleading that it was not done deſignedly, 
or with any ill intent. This is called conceſſion 5 and 
conſiſts of two parts, apslegy und intreaty. The former 
repreſents the matter as the effect of inadvertency, 
chance, or neceſſity. Ariſtotle gives us an examp'e 
of inadvertency or imprudence in a woman at Athens, 
who gave a young man a love-potion, which killed 
him; for which ſhe was tried, but acquitted : though 


afterwards this was made criminal by the Roman 


law. The caſe of Adraſtus, as related by Herodotus, 
is an inſtance of chance; who being intruſted by 
Crœſus with the care of his ſon, as they were hunting, 
killed him accidentally with a javelin which he threw 
at a boar, It is neceſſity, when a perſon excuſes his 
making a default from ſtreſs of weather, ſickneſs, or 
the like. Thus Cicero pleaded his illneſs contracted 
by the fatigue of a long journey, as an excuſe for not 
appearing in the ſenate upon the ſummons of Mark 
Antony,'who threatened to oblige him to it by pulling 
his houſe down. But what the defendant here attri- 
butes to inadvertency, chance, or neceſſity, the oppo- 
ſite party will attribute to deſign, negligence, or ſome 
cther culpable reaſon ; and repreſent it as a matter in- 
jurious to the public to introduce ſuch precedents; 
and alſo produce inſtances, if that can be done, where 
the like excuſes have not been admitted, On the 


other hand, the defendant will inſiſt on his innocence, 


and ſhow the hard{hip and ſeverity of judging mens 
actions rather by the event, than from the intention: 
that ſach a procedure makes no difference between 
the innocent and the guilty ; but muſt neceſſarily in- 
volve many honeſt men in ruin and deſtruction, diſ- 
courage all virtnous and generous deſigns, and turn 
greatly to the prejudice ot human ſociety. He will 
alſo conſider th: inſtances alleged by the accuſer, and 
ſhow the difference between them aud his own caſe. 
And, laſtly, he will have recourſe to intreaty, or a 
ſubmiſſive add:eſs to the equity and clemency of the 
court, or party offended, for pardon ; as Cicero has 
done in his oration to Cæſar, in favour ef Ligarius. 


Cnar. V. Of the Character and addreſs of an Orator. 


Havixs conſidered and explained the firſt part of 


manners invention, which furniſhes the orator with ſuch argu- 


weceſlary 
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ments as are neceflary for the proof of his ſubject, 
we are next to ſhow what are the proper means to con- 
ciliate the minds of his hearers ; to gain their affee- 
tion ; and to recommend both himſelf and what he 
ſays, to their good opinion and eſteem, For the parts 
of invention are commonly thus diſtinguiſned; that the 
firſt reſpects the ſulject of the diſeourſe, the ſecond the 
ſpeaker, and the third the h-arers, Now the ſecond 
of theſe, which we have at preſent to explain, is by 
Quintilian called a propriety of manners. And in or- 
der to expreſs this, it is neceſſary, as he tells us, that 
every thing appear ealy and natura], and the diſpoſi- 
tion ef the ſpeaker be diſcovered by his words.” We 
may ferm an eaſy conception of this from the conduct 
of {ach perſons as are moſt nearly concerned in each 
gathers we'fare. As when relations or friends converſe 


together upon any affairs of importance, the temper lavention. = 
and diſpoſition of the ſpeaker plainly ſhows itſelf by 


his words and manner of addreſs, And what nature 
here directs to without colouring or diſguiſe, the ora- 
tor is to endeavour to perform by his art. Though 
indeed, ii what a perſon fays be inconſiſtent with his 
uſual conduct and behaviour at other times, he 'can- 
not expect it ſhould gain much credit, or make any 
deep impreſſion upon his hearers : which may be one 
reaſon why the ancient rhetoricians make it ſo neceſ- 
ſary, a qualification in an orator, that he be a good 
man; ſince he ſhould always be conſiſtent with him- 
ſelf, and, as we ſay, talk in character. And there- 
fore it is highly requiſite, that he ſhould not only gain 
the {kill of aſſuming thoſe qualities which the nature 
and circumſtances of his diſcourſe require him to ex- 
preſs ; but likewiſe that he ſhould uſe his utmoſt en- 
deavours to get the real habits implanted in his mind. 
For as by this means they will be always expreffed 
with greater eaſe and facility; ſo by appearing con- 
ſtantly in the courſe of his life, they will have more 
weight and influence upon particular occaſions. 

ow there are four qualities, more eſpecially ſuited 
to the character of an orator, which ſhould always ap- 
pear in his diſcourſes, in order to render what he fa 
acceptable to his hearers; and theſe are, wiſdom, in- 
tegrity, bene vs ence, and modeſty. 

1. Wiſdom is neceſſary ; becauſe we eaſily give into 
thoſe whom we eſteem wiſer and more knowing than 
ourſelves. Knowledge is very agreeable and pleaſant 
to all, but few make very great improvements in it; 
either by reaſon they are employed in other neceſſary 
affairs, and the mind of man cannot attead to many 
things at once; or becauſe the way to knowledge at 
firſt is hard and difficult, ſo that perſons either do not 
care to enter upon the purſuit of it, or, if they do, they 
are many times ſoon diſcouraged, and drop it, for 
want of ſufficient reſolution to ſurmount its difficulties, 
Such, therefore as either cannot, or do not care to 
give themſclves the trouble of examining into things 
themſelves, mult take up with the repreſentation of 
others; and it is an eaſe to them to hear the opinion 
of perſons. whom they eſteem wiſer than themſelves. 
No one loves to be deceived; and thoſe who are fear- 
ful of being milled, are pleaſed to meet with a perſon, 
in whoſe wiſdom, as they think they can ſafely truſt. 
The character of wiitdom therefore is of great ſervice 
to an orator, ſince the greater part of mankind are 
iwayed by authority rather than arguments. 

2. But this of itlelf is not ſuſſicient, unleſs the opi- 
nion of in/egrity be joined with it. Nay, fo far from 
it, that che greater knowledge and underſtanding a 
man is ſuppoſed to have, unleſs he Hkewiſe have the 
character oſ an honeſt man, he is often the more ſuſ- 
pected. For knowledge without honeſty, is generally 
thought to diſpoſe a perſon, as well as qualify him, to 
deceive. 

3. And to both theſe qualities the appearance of 
kindneſs and b-nevolence thould likewiſe be added. For 
though a perſon have the reputation of wiſdom and 
honeſty, yet it we apprehend he is either not well af- 
feed to us, or at leatt regardleſs of our intereſt, we 
are in many caſes apt to be jealous of him. Mankind 
are naturally ſwayed by their affetions, and much in- 
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lavention. fluenced through love or friendſhip ; and therefore no- 
—_—— thing has a greater tendency to .induce perſons to cre- 
dit what is ſaid, than intimations of affection and kind - 


.nels. 
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Ihe beſt orators have been always ſenſible 
what great influence the expreſſion of kindneſs and 


benevolerce have upon the mind of others to induce 
them to believe the truth of what they ſay ; and there- 


fore they frequently endeavour to . impreſs them with 
the opinion of it. Thus Demoſthenes begins his cele- 
brated oration for Cteſiphon. “ It is my hearty prayer 
(fays he) to all the deities, that this my defence may 
be received by you with the ſame affection which I 
have always expreſſed for you and your city.” And 
at is a very fine image of it which we have in Cicero, 
where in order to influence the judges in favour of 
Milo be introduces him fpeaking thus, as became a 
brave man, and a patriot, even upon the ſuppolition he 
mould be condemned by them: I bid my fellow ei- 
tizens adieu: may they continue flouriſhing and pro- 
ſperous ; may this famous city be preſerved, my molt 
x 4: country, however it has treated me: may my fel- 
low citizens enjoy peace and tranquility without me, 
ſince I am not to enjoy it with them, though I have 
procured it for them: I will withdraw, I will be 
gone.” | 

. Modeſty. It is certain, that what is modeſtly 
ſpoken is genera'ly better received than what carries 
in it an air of boldneſs and confidence. Moſt perſons, 
though ignorant of a thing, do not care to be thought 
ſo; and would have ſome deference paid to their un- 
derſtanding. But he who delivers himſelf in an arro- 
gant and aſſuming way ſeems to upbraid his hearers 
with ignorance, while he does not leave them to 
judge for themſelves, but dictates to them, and as it 
were, demands their aſſent to what he ſays: which is 
certainly a very improper method to win upon them. 
For not a few, when convinced of an error in ſuch a 
way, will not own it ; but will rather adhere to their 
former opinion, than ſeem forced to think r ght, when 
it gives another the opportunity of a triumph. A 
prudent orator therefore will behave himſelf with mo- 
deſty that he may not ſeem to inſult his hearers; and 
wil! ſet things betore them in ſuch an engaging man- 
ner as may remove all prejudice ether from his per- 
ſon or what he alerts. This is particularly neceſſary 
in the exordium of a diſcou:ſe. If the orator ſet out 
with an air of arrogance and oftentation, the ſeltf- 
love and pride of the hearers will be preſently awaken- 
ed, and will follow him with a very ſuſpicious eye 
thronghout all his progreſs. His modeſty ſhould dif- 
cover itſelf not only in his expreſſions at the begin- 
ning, but in his whole manner; in his looks, in his 
geliures, in the tone of his voice. mere auditory 
take in good part thoſe marks of reſpect and awe, 
which are paid to them by one who addreſſes them. 
Indeed the modeſty of an introduction ſhould never 
betray any thing mean or abject. It is always of 
great uſe to an orator, that together with modeſty 
and dcference to his hearers, he ſhould ſhow a certain 
ſenſe of dignity, ariſing from a perſaalion of the ju- 
tice or importance of the ſubſ ect on which he is to 
{peak, For to peak timorouily, and with heſitation, 


deſtroys the credit ot what is oſtered; and fo far as the 
ſpeaker ſeems to diſtruſt what ke ſays himſelf, he of- 
wen induces others to do the like. 
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But, as has been ſaid already, great cure is to be Inventions. 
taken that theſe characters do not appear feigned ana 


counterfeit, For what is fictitious can ſeldom be long 
concealed, And if this be once diſcovered, it makes 
all that is ſaid ſuſpected, how ſpecious ſoever it may 
otherwiſe appear. 

It is further neceſſary, that the orator ſhould know 
the world, and be well acquainted with the different 
tempers and diſp«{itions of mankind, Nor indeed can 
any one reaſonably hope to ſucceed in this province, 
without well conſidering the circumſtances of time and 


place, with the ſentiments and diſpoſitions of thoſe to 


whom he ſpeaks : which, according to Ariſtotle, max 
be diſtinguithed four ways, as they diſcover themſelves 
by the ſeveral afetions, habits, ager, and fortunes of 
mankind. And each of theſe require a ditF:rent con- 
duct and manner of addreſs. 

The affeRione denote certain emotions of the mind, 
which, during their contivuance, give a great turn to 
the diſpoſition, For love prompts to one thing, and 
hatred to another. The like may be ſaid of anger, 
lenity, and the reſt of them. 

Perſons differ likewiſe according to the various Y- 
bits of their minds. So a juſt man is inclined one way, 
and an unjuſt man another; a temperate man to this, 
and an intemperate man to the coatrary. 

And as to the ſeveral ages of men, Ariſtotle kas 
deſcribed them very accurately ; and how perſons are- 
differently affected in each of them. He divides the 
lives of men, conſidered as hearers, into three ſtages ; 
youth, middle age, and old age.—Young men, he lays, 
have generally itrong paſſions, and are very eager to 
obtain what they deſire; but are likewiſe very mutable, 
ſo that the ſame thing does not pleaſe them long. 
They are ambitious cf praiſe, and quick in their re- 
ſentments : laviſh of their money, as not having ex- 
perienced the want of it: frank and open, becauſe 
they have not often been deceived : and credulous for 
the ſame reaſon. They readHy hope the beſt, becauſe 
they have not ſuffered much, and are therefure not ſo 
ſenſible of the uncertainty of hum aa affairs; for which 
reaſon they are likewiſe more ealily deceived. They 
are modeſt, from their little acquaintance with the 
world. They love company and cheerfulneſs, from. 
the briſkneſs of their ſpirits. In a word, they gene- 
rally excced in what they do; love violem, hate 
violently, and act in the ſame manner through the 
reſt of their condut.—The diſpoſition of old men is 
generally contrary to the former. They are cautious, 
and enter upon nothing haſtily ; having in the courie 
of many years been often impoſed upon : having of- 
ten erred, and experienced the prevailing corruption. 
of human affairs; for which reaſon they are likewiſe: 
ſuſpicious, and moderate in their affections either of 
love or hatred. They purſuc nothing great or nobie, 
and regard only the necetſaries of fie They love 
money ; having learned by experience the difficulty of 

etting it, and how eafily it is loſt, They are fear- 
ful, which makes them provident. Commonly full of 
complaints, from bodily infirmities, and a deficieney 
of ſpirits. 
memory of what is paſt, than with any further proſ- 
pet; having ſo ſhort a view of I fe before them, in 


compariſon of what is already gone: for which reaſon. 
allo, they love to talk of things pit; and prefer. 
| then, 


They pleaſe themſelves rather wich the 
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I nvertion 
— — 


* 


chem to what is preſent, of 
little reliſh, and know they muſt ſhortly leave them. 
They are ſoon angry, but not to excels. Laſtly, 
they are compaſſionate, from à ſenſe of their own in- 
fi1mities, which makes them think» themſelves of all 
perſons moſt expoſed. —Perſons of a middie age, be- 
twixt theſe two extremes, as they are freed' from the 
raſhneſs and temerity-of youth, ſo they have not yer 
ſuffered the decays of old age: Hence in every thing 
they genera ly obſerve a better conduct. They are 
neither ſo haſty in their aſſent as the one, not ſo mi- 
nutely ſcrupulous as the other, but weigh their reaſons 
of things. They regard a decency-m their actions; 


are careful and induſtrious; and as they undertake” 


what appears juſt and iaudable upon better and more 
deliberate conſideration than young perſons, ſo they 
purſue them with more vigour and' reſolution than 
thoſe who are older. | | 

As to the different fertunes cf mankind, they may 
be conſidered as noble, rich, or powerful : and the con- 
trary to theſe. Thoſe of high birth, and noble ex- 
traction, are generally very tender of their hond ur, 


and ambitious to inereaſe it: it being natural for all 


perſons to deſire an addition to thoſe advantages of 
which they find themſclves already poſſeſſed. And 
they are apt to conſider all others as much their in- 
feri>rs, and therefore expect great regard and defe- 
rence ſhould be ſhown them.—Riches, when accom- 
panied witch a generous temper, command reſpect 
trom the opportunities they give of being uſeful to 
others; but they utually elate the mind, and oceaſron 
pride. For as money is commonly ſaid to command 
all things, thoſe who are poſſeſſed of a large ſhare of 
it, expect others ſhould be at their beck; ſince they 
enjoy that which all defire, and uh ch moſt perſons 
make the main purſuit of their lives to obtain — But 
nothing is mere apt to fwdl the mind than pewer 
This is what all men naturally covet, even when er- 
haps they would not uſe it. But the views," fſnch 
perſons are generally. more noble and generous than 
of thoſe h only purſue riches and the heapmg up 
of money. 
turn cf mind; and in lower life, perions diſpoſitions 
n{ually differ according to their {tation and circum- 
ttances. A citizen and a courtier, a merchant and a 
joldier, a ſcholar and a peatant, as their purſuits are 


different, ſo is generally their turn and diſpoſition of 


__ zcceptable, and gain him 


20 


dey neceſ- 


mind. ; 

It is the orator”s buſineſs, therefore, to conſider theſe 
ieveral characters and circumitances of hie, with the 
differcut bias and way of thinking they give to the 
mind; that ke may ſo conduct himſelf in his beha- 
vicur and manner of ſpeaking, as will render him moſt 

\ good eiteem of theſe 
„Lom he addreſſes. 


Cuar. VI. Of the Paſons. 
As it is often highly neceſſary for the orator, fo it 


fryt!.ough requires his greateſt ſkill, to engage the paſſions in his 


difficult, to 


engage the arg. 
inte reſt of 
the paſ- 
ens. 


intereſt. Quintilian calls this the /cul and [{irit'of bis 
And, doubtleſs, nothing more diſcovers its em- 
pire over the minds of men, than this power to excite, 
appeaſe, and ſway their paſſions, agreeably to the de- 
ſigzn of theſpeaker. Hence we mect with the charac- 


| be confidered' that all fallacy 


A ſtate contrary tu theie gives a contrary 


aſcribed to eloquence by ancient writers. It has in- 
deed been objected by ſome, that whatever bigh enco- 
miunis may be given of this art by the admirers of it, 
it is however ditingenuous to deceĩve and impoſe upon 
mankind, as thoſe ſeem to, dv, Wo, by engaging 
their paſſions; give a bias to their minds, and take 
them off from the conſideration of the truth ; whereas 
every thing ſhould be judged of from the reaſons 
brought to ſupport it, by the evidence of which it 
ough to ſtand or fall; But in anſwer to this, it may 
is not culpable. We 
often deceive children for their good; and phyſicians 
ſometimes impoſe on their patients, to come at a cure. 
And why, therefore, when, perſons will not be pre- 
vailed with by reaſon and argument, may not an ora- 
tor endeavour, by eagaging their paſhons, to perſuade 
them to that which is for their advantage? Beſides, 
Quintilian makes it a neceflary qualification of an ora- 
tor, that he be an honeſt man, and one who will not 
abuſe his art. But ſince thoſe of a contrary charac- 
ter will leave no methods untried in order to carry 
their point, it is requifite for thoſe who deſign well 
to be acquainted with all their arts, without which 
they will rot be a match for them; as in militar 

affairs it is highly advantageous for the 
army to get himſelf informed of all the deſigns and 
ſtratagems of the enemy, in order to counteract them. 
Indeed this part of oratory is not neceſſary at all times, 
nor in all places. The better prepared perſons are to 
conſider truth, and act upon the evidence of it, the 
leſs occaſion there appears tor it. But the greater part 
of mankind, either do not duly weigh the force of ar- 
guments, or r.fuſc to act agreeably to their evidence. 
And where this is the cafe, the perſons will neither 
be convinced by reaſon, nor moved by the authority 
of the ſpeaker, the only way lett to put them upon ac- 
tion, is to engage their paſſions. For the paſſions are 
to the mind, what the wind is to a ſhip : they move, 
and carry it forward; he who is without them, is 
in a manner without action, dull and lifeleſs. There 
is nothing great or noble te be performed in lite, 
wherein the paſhons are not concerned. The Stoics, 
therefore, who were for eradicating the paſſions, both 
maintained a thing in itſelf impoſlible, and which, it it 
was poſſihle, would be of the gr-atelt prejudice to man- 
kind, For while they appeared 1uch zealous aſſertors 


ot the government of reaſon, they ſcarce left it any 


thing to goyern : for the authority of reaſon is prin- 
cip Ny exerciſed in ruling and moderating the paſſions. 
which, when kept in a due regulation, are the ſprings 
and motives to virtue. Thus hope produces patience, 
and tear induſtry ; and the like might be ſhown of the 
ret, "The paſſions there ore are not to be extirpated, 
as the Stoics afſerted, but put under the direction and 
conde ct of reaſon. Indeed where they are ungovern- 
able and reſiſt the controul of reaſon, they are, as 
ſome have fitly called them, diſeaſes of the mind; and 
irequently hurry men into vice, and the greateſt miſ- 
fortunes of life : juit as the wind, when it blows mo- 
derately, carries on the thip ; but if it be too boitte- 
rous and violent may overſet her, The charge there. 
fore brought againit chis art, for giving rules to in- 
fluence the paſſions appears groundleſs and unjuſt 


ſince the proper uſe of the paſſions is, not to hinder the 
oy ; . - 4 "*" exercue . 


general of an 


Fart J. 


which they have but ters of admirab.e, divine, and other ſplendid titles, invention, 


To.» = 


* 
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Invention, exerciſe of reaſon, but to engage men to act agreeably 
— — to reaſon. And if an ill uſe be ſometimes made of 


„ 
act wit h an ill intent. And the more nearly affected Iuventiou. 
perſons are by ſuch actions, in what they account fh 


this, it is not the fault of the art, but of the artiſt. 
We ſhall here conſider the paſlions, as they may be 
ſeparately referred, either to d:mon/trative, deliberative, 
or judicial diſcourſes; though they are not wholly 
confined to any of them, 


the greateſt concern, the higher in proportion their ha- 
tred riſes. Since life therefore is elteemed the mot 
valuable good, Cicero endeavours to render Mark An- 
tony odious to the citizens of Rome, by deſcribing 


| | his cruelty. 
Of the paſ- Tt» To the demonſtrative kind, we may refer joy and Emulation, is a diſquret, occaſioned by the felicity 
fions-which ſorrow, love and hatred, emulation and contempt. of another, not becauſe he enjoys it, but becauſe we 
may be re- Jay is an elation of the mind, arifing from a ſenſe delire the like for ourfelves. So that this paſſion is in 
OP of ſome preſent good. Such a reflection naturally itielf good and laudable, as it engages m2n to purſue 
tive dif. Sreates a pleaſant and agreeable ſenſation, which ends thoſe things which are ſo. For the proper objects of 


courſes. 


in a delightful calm and ſerenity. This is heightened 
by a deſcription of former evils, and a compariſon be- 
tween them and the preſent felicity. Thus Cicero 
endeavyours to excite in the minds of his fellow-citizens 
the higheſt ſenſe of joy and delight at Catil:ne's de · 
parture from Rome, by repreſenting to them the im- 
minent danger which threatened both them and the 
city while he continued among them. | 

. _ Sorrow, on the contrary, is an uneaſineſs of mind 
ariling from a ſenſe of ſome preſent evil. This paſſion 


has generally a place in funeral diſcourſes. And it 


may be heightenzd, like the former, by compariſon, 
when any paſt happineſs is ſet, in oppoſition to a pre- 
ſent calamity. Hence Cicero aggravates th ſorrow at 
Rome occaſioned by the deatn of Metellus, from 
— character, and great ſervices to the public, while 
living. "IF? | 

a Lo excites us to eſteem any perſon for ſome ex- 
cellency, and to do him all the good in our power. It 
is diſtinguiſhed from friend/hip, which is mutual; and 
therefore love may continue where friendſhip is loit ; 
.that is, the atfetion may remain on one ide. And 
when we aſſiſt a perſon from no other motive but to 
do him a kindneſs, Ariſtotle calls this good-wil/, Love 
takes its riſe from a variety of cauſes, Generolity, be- 
nevolence, integrity, gratitude, courteſy, and other 


. ſocial virtues, are great incitements. to love any one 


endued with ſuch qualities. And perſons generally 
love thoſe who are of a like diſpoſition with them- 
ſelves and purſue the ſame views. It is theretore the 
chief art of a flatterer to ſuit him elf in every thing to 
the inclination- of the perſon. whoie good graces. he 
courts. When the orator would cxcite this affection 


emulation are any advantages of mind, body, or for- 
tune, acquired by ſtudy or labour. 

Emulation thcretore is excite4 by a lively repreſen- 
tation of any detirable advantages which appear to be 
attainable, from the example of others who are or 
have been poſſeſſed of them. But where the felicity of 
another occaſions an uneaſineſs, not from the want of 
it, but becauic he enjoys it, this paſſion is called envy, 
which the ancients delcribe as an hideous moniter, 
feeding upon itſelf, and being its own tormentor, 
Ariſtotle juſtly obſerves, that it moſt uſually affets 


uch perſons as were once upon a level with thoſe they 


envy. For moſt men naturally think fo well of then:- 
ſelves, that they are ungaſy to ſee thoſe who were for- 
merly their equals advanced above them. Bu, as this 
is a baſe and vicious paſſion, the orator is not to be in- 
formed how to excite it; but how to leſſen or remove 
it. And the method preſcribed by Cicero for this 
purpoſe is, to ſhow that the things which occaſioned 
it have not happened to the envied perſon undeſerved- 
ly, but are the juit reward of his indultry or virtue ; 
that he does not ſo much convert them to his own pro- 
fit or pleaſure, as to the benefit of others; and that. 
the fame pains and difficulties are neceſſary to preſerve 
them with which they were at firit acquired. 

Contempt: is oppoſed to emulation, and ariſes from. 
miſconduct in things not of themſelves vicious: As. 
where a perſon either acts below his Ration and cha- 
rater, or affects to do that for which he is not qua- 
lied. Thus Cicero endeavours to expoſe Cæcilius, 
and bring him into contempt of the court, tor pre- 
tending to rival him in the accuſation of Verres, tor 
which he was altogether unfit. X 


towards any perſon, it is proper to ſhow, that he is 
poſſeſſed. of at leaſt ſome, if not all, of theſe agreeable 
qualities. When the conſpirators with Catiline were. 
to be brought to juſtice, Cicero was very ſenſible of, 
the envy he ſhould contract on that account, and how 


2. To d:bberaiive diſcourſes may be referred fear, Df che Je 
hope, and ſbame. Gons which, 

Fear ariies from the apprehenſion of ſome great and may be re- 
impending evil. For the greateſt evils, while they fcrred to 


| , delibera- 
appear at a diſtance, do not much affect us. Such tive dif- 


neceſſary it was for him to ſecure the love of the Ro- 
man ſenate for his ſupport and protection in that cri - 
tical juncture. 
fourth oration againſt Catiline, by repreſenting to 
them in the molt pathetic manner, that all the la- 
bours he underwent, the difficulties be conflicted with, 
and the dangers to which he was expoſed on that ac- 


count, were not for his own ſake, hut for their ſafety, 


quiet, and happineſs. | | 

Hatred is oppoſed. to love, and praduced by the 
contrary diſpolitions. And theretore. perſons hate 
thoſe who never did them any injury, from. the ill 
opinion they have of their baſe and vicious inclina- 
tions, So that the way to excite this paſſion. is, by 
ſhowing that any one has committed ſome beinous 


. 


And this he endeavours to do in his. 


perſons occaſion fear, who are poſſeſſed of power, 
eſpecially if they have been injured, or apprehend ſo; 
likewile thoſe.who are addicted to do injuries, or who 
bear us an ill will. Ard the examples of others, who 
have ſuffered in a like cafe, or from the ſame perſons, 
help to excite fear. From the circumiances therefore 
either of the thing or perſon, it will not be difficult 
for the orator. to offer ſuch arguments as may be pro- 
per to awaken this paſſion. So Demoſthenes when 


courles, 


he would perſuade the Athenians. to put themſelves in 


a condition of defence againſt kiug Philip, enumerates 
the ſeveral acts of hoſtility already committed by him 
againſt the neighbouring ſtates. 


And becauſe mens. 


private concerus generally more affect them chan 
what relates to the public, it is proper ſometimes. 
| to 


un vertlor. to ſhow the neceſſary contection .theſe have with each 
———— other, and how the ruin of one draws" the other af- 
ter it. a | | 


* 

by | Part J. 
excite ſname. We have a very remaràble inſtanee of lu vention. 
it in Cicero's ſecond Phillippic, whetein he affixes thin 

character upon Mark Antony through every ſcene of 


The contrary paion to ſear, is have þ which ariſes 


his life. 7 27 4 x: * Ta | 23. 
either fi om a proſpect of ſonie ſuturè good, or the ap- 3. To judicial diſcourſes, may be referred anger and . 
prehenfion of {afety from thoſe things which occaſion + lenjtyypityy and ind gmati sm. . 


our fear. Young perſons are euſily induced to hope 
the beſt, from the vigour of their ſpirits. And thoſe 
who have eſcaped former dangers are encouraged to 


Arger is a reſentment, occaſioned by fome affront, puments 
or injury, done without any juſt reaſon-. Now men ſuited te 
are-more inclined to reſent ſuch a conduR, as they them. 


hope ſor the like ſucceſs for the future. The examples 
of others alſo, eſpecially of wiſe and conſiderate men, 
have oſten the ſame good effect. To find them calm 
and ſedate when expoſed to the like dangers, natu- 
rally creates confidence and the hopes of fatery. But 
nothing gives perſons ſuch firmneſs and Readineſs of 
mind, under the apprehenſion of any difficulties, as a 
conſciouſneſs of their own integrity and innocenee. 
Let dangers come from what quarter they will, they 
are beſt prepared to receive them. They can calmly 


view an impending. tempeſt, obſerve the way of its ap- 


Proach, ard prepare themſelves in the beſt manner to 


avoid it. In Cicero's oration for the Manilian law, 


be encourages the Roman. citizens to hope for ſucceſs 
_ again Michridates, if they choſe Pompey ſor their 


neral, from the many inſtances of his former: ſuc- 
Ceſſes, which he there enumerates. 

Shame ariſes from the apprehenſion. of thoſe things 
that hurt a perſon's character. Moa has been wite- 


ly implanted in mankind by the great Author of na- 
ture, as a guardian of virtue, which ought for this 


reaſon to be cheriſhed with the greateſt care; becauſe, 
as Seneca has well obſerved, * if it be once loſt, it is 
ſcarce ever to be recovered.” Therefore the true cauſe 
or foundation of ſhame is any thing baſe or vicious ; 
for this wounds the character, and will not bear re- 
flection. And he mutt arrive at no ſmall degree of 


| Inſeuſibility, who can ſtand againſt ſuch a charge, if 


he be conſcious to himſelf that it is juſt. + Therefore, to 


deter perſons from vicious actions, or to expoſe them 


For the commiſſion cf them, the orator endeavours to 
ſet them in ſach a light as may moſt awaken this paſ- 
Jion, and give them the greateſt uneaſtneſs-by the re- 
Hection. And becaule the bare repreſentation of the 
Thing itſelf is not always ſufficient for this purpoſe, 
he ſometimes enforces it by enlarging the view, and 
introducing thoſe perſons as witnefles to the fact for 


whom they are ſuppoſed to have the greateſt regard. 


Thus, when ſome cf the Athenians, in an arbitration 
about certain lands which had been referred to them 
by the contending parties, propoſed it as the ſhorteſt 
way of deciding the controverſy, to take the poſſeſ- 
tion of them into their own hands; Cydias, a member 
of the aſſembly, to diſſuade them from ſuch an unjuſt 
action, deſired them to imꝭ. ine theniſelves at that 
time in the general aſſembly of the ſtates of Greece 
{who would all hearof it thortly), and then conſider 
how it was proper to act. But where perſons labour 
under an exceſs of modeſty which prevents them from 
exerting chemſelves in things fit and laudable, it may 


. ſometimes be receffary to ſhow that it is faulty and ill 


grounded. Oa the other hand, immodefly, or impu- 

8 which conſiſts in a contempt of ſuch things as 

affect the reputation, can never be too much dilcou- 

"raged and expoſed, And the way of doing this is 

to make uſe of ſuch arguments as are molt proper to 
4 


think they leſs deſerve it. Therefore perſons of di- 
ſtinction and figure, who expect a re 
paid to their Aden cau the leſs bear any indica- 
tions of contempt. And thoſe who are eminent in 
any profeſſion or faculty, are apt to be offended if 
reflections are caſt either upon their teput tion or art. 
Magiſtrates alſo, and perſons in public ſtations, ſome- 
times think it ineumbent on them to reſent indigni- 
ties, for the ſupport of their office. But nothing 
ſooner in flames this paſſion, than if good ſervices are 
. rewarded with > ng neglect. The inſtance of 
Nantes, he Roman general, is remarkable in this 
kind 5- Who, after he had been ſucceſsful in his wars 
with the -Goths, falling under the dfpleaſure of the 
emperor Juſtin, was removed from the government of 
Italy, and received by the empreſs with this taunt, 
. That he muſt be ſent to weave among the girl; 5 which 
ſo provbked him, that he faid he would weave fuch a 
web as they never ſhould be able to unravel. And 
accordingly, he ſoon after brought down the Longo- 
bards, a people of Germany, into Italy; where they ſet 
tled themſelves in that part of the country, which from 
them is now called Lombardy: (See Nansts). The time 
and place in which an injury was done; and other tir- 
cumitances that attended it, may likewiſe contribute ve- 
ry much to heighten the fact. Hente Demoſthenes, in 
his oration againſt Midias, endeavours to aggravate the 
injury of being ſtruek by him, both as he was then a 
magiſtrate, and becauſe it was done at a public feſti- 
val. From hence it appears, that the perſons who 
moſt uſually occaſion this paſſion are ſuch as neglect 
the rules of. decency, contemn and inſult others, or 
oppoſe their inclmations ; as likewiſe the ungrateful, 
and thoſe who violate the ties of friendſhip, or requite 
favours with injuries. But when the orator: endea- 
vours to excite anger, he ſhould be careſul not to ex- 
ceed due bounds in aggravating the charge, left what 
he ſays appear rather to proceed from prejudice; than 
a ſtrict regard to the demerit of the action. 

Lenity is the remiſſion of anger. The deſigus of 
mens actions are principally to be regarded; and there- 
fore what is done ignorantly, or through madvertency; 
is tooner forgiven, Alſo to acknowledge a fault, ſub- 
mit, and afk pardon, are the ready means to take off 
reſentment. For a generous mind is ſoon cooled by fub- 
miſſion. Beſides, he who repents of his fault, does real- 
ly give the injured party ſome ſatisſaction, by puniſh- 
ing himſelft: as all repentance is attended with grief 
and uneaſineſs of mind; and this is apt very much to 

abate the deſire of revenge. As, on the contrary, no. 
thing is more provoking, than when the offender ei- 
ther audacivuſly juſtifies the fact, or confidently de- 
nies it. Men are likewiſe wont to lay aſide their fe- 
ſentment, when their adverſaries happen by ſome 
other means to ſuffer what they think a ſufficient ſa- 
tisfattion, Laſtly, eaſy circumſtances, a wed =] 

ent, 
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dent or any thing which gives the mind a tura to 
mirth and pleaſure, bas a natural tendency to remove 
anger. For anger is accompanied with pain and un- 
calneſa, which very ill ſuit joy and cheerfulneſs. The 


orator, therefore, in order to aſſuage and, pacify the 


minds of his auditors, will endeavour to leſſen their 
opinion of the fault, and by that means to take off 


the edge of their reſentment. And to this purpoſe, it 


will be proper either to repreſent that the thing was 
not defigned, or that the party is ſorry for it; or to 
n ſervices; as allo to ſhow the credit 
aud reputation which will be gained by a generous 
forgiveneſs. And this laſt topic is very artfully 
wrought up by Cicero, in his addreſs to Cæſar, in fa- 
your of Ligarius. . . 
Puy ariſes from the calamities of others, by reflec- 
ting, that we ourſclves are liable to the like misfor- 
tunes. So that evils, conſidered as the common lot of 
human nature, are principally the cauſe of pity. And 
this makes the difference between pity and goad-evil!, 
which ariſes merely from a regard to the circumſtances 
of thoſe who want our nes, But conſideri 
the uncertainty of every thing about us, he muſt ſeem 
in a manner diveſted of humanity, who has no com- 
paſſion for the calamities of others ; ſince there is no 
affliction which happens to any man, but either that, 
or ſome other as great, may fall upon himſelf. But 
thoſe perſons are generally, ſooneſt touched with this 
paſſion, who have met with misfortunes themſelves. And 
by how much greater the diitreſs is, or by how much the 


perſon appears leſs deſerving it, the higher pity does it Almoſt 
generally moſt 


excite : for which reaſon, 
moved at the misfortunes of their relations and friends, 
or thoſe of the beſt Ggure and character. The orator, 
therefore, in order to excite the pity, will en- 
deavour to heighten the idea of the calamity, from the 
ſeveral circumſtances both of the thing itſelf and the 

wholabours under it. A fine example of this 
may be ſeen in Cicero's defence of Murzna, cap. 40. &c, 

Jadignation, as oppoſed to pity, is an uneaſineſs at 
the felicity of ano 
it. But this reſpects only external advantages, ſuch 
as riches, honours, and the like; for virtues cannot be 
the ovjet, of this paſlion. Ariſtotle therefore ſays, 


ons are 


_ 4 that pity and indignation are generally to be found 


in the tame perians, and are both evidences of a good 
diſpoſition.“ Now the orator excites this paſſion, by 


r who does not ſeem to deſerve 


ſhowing the perſon to be unwoi thy of that ſelicity 
which he enjoys. And as, in order to move compaſ- 
ſion, it is ſometimes of uſe to compare the former hap- 
pu How, of . the pri with his preſent calamity ; ſo 
nere, the greater indignation is raiſed, by comparin 
his former mean circumſtances with bis ha +. _ 
vancement: as Cicero does in the caſe of Yatinius. 
. Theſe are the paſſions with which an orator is 
principally concerned. In addreſſing which, not 
only the ſt warmth and force of expreſſion is of. 
ten neceſſary ; but he mult like wiie firſt endeavour to 
unpreſs his own mind with the ſame paſſion he would 
excite in others. | 
A man may convince, and even perſuade others to 
act, by mere reaſon and argument. But that degree 
of eloquence which gains the admiration of mankind, 
and properly denominates one an orator, is neyer found 
without warmth or paſſion. Paſſion, when in ſach a 
degree as to rouſe and kindle the mind, without throw- 
ing it out of the- poſſeſſion of itſelf, is uniyerſally 
found to exalt all the human powers. It renders the 


ng mind infinitely more 4 more penetrating, 


more vigorous and maſtery, than it is in its calm mo- 
ments. A man, actuated by a itrong paſſion, becomes 
much greater than he is at other times. He is conſci- 
ous of more ſtrength. and force; he utters greater ſen- 
timents, conceives higher deſigns, and executes them 
with a boldneſs. and a felicity of which on other occa- 
Gons he could not think himſelf capable. But chiefly 
with reſpect to perſuaſion, is the power of paſſion felt. 
every man in paſſion is eloquent. Then he is 
at no loſs for words and ts. He tranſmits to 
others, by a ſort of contagious ſympathy, the warm 
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ſentiments which he feels; bis looks and geſtures are 


all perſuaſive; and nature here ſhows herſelf infinitely 
more powerful than art. This is the foundation of 
that juſt and noted rule, Si vis me flere, dolendum eff 
primum ipft tibi. | 

The warmth, however, which we eſs, muſt be 
ſuited to the occaſion and the ſubject 2 nothing can 
be more prepoſterous than an attempt to introduce 
great vehemence into a ſubject, which is either of light 


rtance, or which, by its nature, requires to be 


treated of calmly. A temperate tone of ſpeech is. that 
for which there is moſt frequent occaſion ; and he who 
is on every ſubject paſſionate - and vehement, will be 
conſidered as a bluſterer, and meet with little regard. 


Parr U. Or DISPOSITION. 


A 8 {nvention ſapplies the orator with neceſſary ma- 
terials, ſo. Diſpoſition directs him how to place 
them in the moſt proper and ſuitable. order. Diſpo- 


tion therefore, conſidered as a part of oratory, natu- 


rally follows invention. And what is here chiefly in- 
tended by it is, the placing the ſeveral parts of a diſ- 


courſe. in a juſt method and dependence upon one an- 


_.:.--. | | 
Writers are not all agreed in determining the parts 


of an oration: though the difference is rather in the 


manner of conſidering them, than in thethings them-, ſome g-nera/ noti n of his ſubject. 
But Cicero, whom we ſhall here follow, men- 


ſelves. 
Vo. XIII. 


tions fix, namely, Introdslion, Narra ian, Propoſition, 
Confirmation, Gonfutation, and Concluſion. 
Cena. I. Of the Introdution. 

| Tus deſign of this is to prepare the minds of the 
hearers for a ſuitable reception of the remaining parts 


that are to follow, And. for this end, three things 
are requilite ; that the orator gain the g 


24 
lutroduc- 
tion gains 
the hearts 


and atten» 
im Of tion of the 


his hearzrs, that he ſecure their attention, and give them audienee, 


- and givesa 


1. Gcad epinion, When the orator introduces his Sencral no. 


3D 


* 


* tion of the 
durourle-;,,; <Q. 
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Diſpoſition. diſcourſe wi k his own perſon, he will be cateful to do 


— it with modeſty, and ſeem rather to extenuate his vir- 
tues and abilities, than to magnify them. And where 


the nature of the ſubje& may ſeem to 15 re it, he 
wilt endeavour to ſhow, that ſome juſt and gd rea- 


ſon induced him to engage in it. We have à very fine 


_ of this in Cicero's oration for the poet Aus 
1 


s Licinius Archias, which as, hey % If Thaye, 
any natural genius, which I am ſenſible is very ſmall, 


or any ability in ' ſpeaking wherein I own I have 
been very converſant ; or any {kill acquired from the 
ſtudy and precepts of the belt arts, to which my whole 
life Las been devoted ; this Aulus Licinius has, in a 
particular manner, a right to dem ind of me the fruit 
of all theſe things. For as far back as I can remem- 
ber and call to mind what paſſed in my youth to the 
preſent time, he has been my adviſer and encou- 
rager both to undertake and purſue this courſe of 
ſtudies.” When the orator ſets out with the perſons 
of thoſe to whom the diſcourſe is made, it is not un- 
uſual to commend them for their vittnes, and thoſe 
eſpecially which have a more immediate relation to the 
preſent 'ſubjet. Thus Cicero begins his oration of 
thanks for the pardon of Marcellus, with an enco- 
mium upon the mildneſs, clemency, and wiſdom of 
Czſar, to whom it was addreſſed. But ſometimes the 
orator expreſſes his gratitude ior paſt favours ; as Ci- 
cero has done in his orations, both to the people and 
ſenate of Rome, after his return from baniſhment;— 
And at other times he declares his concern for them 
and their intereft ; in which manner Cicero begins his 
ſourth oration againſt Catiline, which was made in the 
fenate. © I perceive (ſays he) that all your countenan- 
ces and eye; are turned on me; I perceive that you are 
ſolicitous, not only for your own danger, and that of 
the tate but for mine likewiſe, if that ſhould be re- 
moved. Your affection for me is pleaſant in misfor- 
tunes, and grateful in ſorrow ; but I adjure you to 
lay it afide, and forgetting my ſafety conſider your- 
ſelves and your children.” But in judicialcaſes, both 
the character of the perſon whoſe cauſe he eſpouſes, 
and that of the adverſe party likewiſe, furniſh the 
orator with arguments for exciting the good-will of 
his hearers ; The former, by commemorating his vir- 
tues, dignity, or mei its, and ſometimes his misfor- 
tunes and ca amities. 80 Cicero, in his defence of 
Flaccus, begins his oration in commending him on the 
account of his ſervices done to the public, the dignity 
of his family, and his love to his country. And De- 
moithenes, in his oration againſt Midias, ſets out with 
a recital of his vices in A to recommend his own 
caule to the favourable opinion of che court. MN 

2. Attention. On this head, Cicero ſays, „We 
ſhall be heard-attentively on one of theſe three things ; 
if we propoſe what is great, neceſſary, or for the in- 
tereſt of thoſe to whom the diſcourſe is addreſſed.ꝰ So 
that, according to him, the topics of attention are 


much the ſame with thoſe of good opinion, when ta 
ken from the ſubject. And indeed, people are natu- 


rally led to attend either to thoſe things or perions 
of which they have entertained a favourable opinion. 
But in order to gain this point, the orator ſometimes 
thinks it proper to requeſt the attention of his audi- 
ence. Thus Cicero, in his defence of Cluentius, af. 


ter having ſhown the heinouſneſs of the charge againſt 


= . 


bim concludes his introduction in the following mat 
ner, ſpeaking to the judges ; “ Wherefore I intreat, 
that while 1 briefly and clearly, reply to à charge of 
many years ſtanding, you will, aceording to your” 
bal cuſtom, give me a kind and attentive ng.“ 
And again, in His ſecond un "Wien Hun- 
ſelf to the ſenate: But as I mult ſay ſomething for 
myſelf aid many _—_ agdinſt Mark Antony ; one 
of theſe I'beg of you, that” you will hear me kindly, 
white 1 peak for myſelf 3 and the other I will under- 
take for, that when I ſpeak againſt him, you ſhall 
hear tne with attention, But though the introduction 
be tlie moſt uſual and proper place for gaining atten- 
tion, yet the orator finds it convenient fometimes to 
quicken and excite his hearers in other parts of his diſ- 
courſe, when he obſerves they flag, or has lomething 
of moment to offer. 1 . 

3. Some generul acraunt of the ſubject of che dif- 
courſe. This is always neceſſary, which the two others 
are not. Aud therefore it mult be left to the pru- 
dence of the brator when to uſe or omit them as he 
ſhall judge proper, from the nature of his diicourſe, 
the circumſtance of his hearers, and how he ſtands 
with them. But ſome account of the ſubje& is what 
cannot be neglected. For every one expects to be 
ſoon informed of the deſign of the ſpeaker, and what 
he propoſes to treat of. Nor when they are all made 
uſe of, it is neceiſary they ſhould always ſtand in the 
order we have here placed them. Cicero ſometimes 
enters immediately upon his ſubje&, and introduces the 
other heads ' afterwards; As in his third oration. 
againſt Catiline, made to the body of the Roman 
people, which begins thus: Tou ſee that the ſtate, 
ail your lives, aten fortunes, wives and children, 
and this ſeat of the greateſt empire, the moſt flouriſh- 
ing and beautiful city, having by the favour of hea- 
ven towards you, and my labours, counſels, and dan- 
gers, been this day reſcued from fire and ſword and 
the very jaws of deſtruction, are preſer ved and reſtored 
to you.” And thei he proceeds to recommend him- 
ſe} to their eſteem and benevolence, from the conſide- 
ration of theſe benefits. REN ON 

Theſe are the heads which commonly furniſh matter ,,, 3 __ 
for this part of a diſcourſe. But orators often take oc. tion is not 
caſion from the time, place largeneſs of the aiſem- couſined te 
bly or ſome other proper circumitance, to compliment theſe 
their hearers, recommend themſelves, or introduce the 2 one 
ſubject upon which they are about to treat. Tnitances 3 
of each of theſe may be met with in ſeveral of Cicero's matter, if 
orations. . And ſometimes they ſet out with ſome com- furniſhed 
pariſon, ſimiltade or other ornameat, which they ac- by the c r- 
commodate to the occaſion of their diſcourſe, Thus 4 
Iſocrates enters upon his celebrated panegyric in praiſe * | 
of his countrymen the Athenians with the following 
compariſon : ** I have often wondered what could be 
their defign who brought together theſe aiſemblies, and 
inſtituted the gymnaſtie ſports, to propoſe ſo great re- 
wards for bodily ſtrengtn; and to vouchſafe no ho- 
nour to thoſe who applied their private labours to 
ſerve the public, and ſo cultivated their minds as to 
be ſerviceable to others, to whom they ought to have 
ſhown greater regard. For al hough the ſtieugth of a 
champion was doubled, no benefit would from thence 
accrue to others: but all enjoy the prudenc- of one 
man, who will hearken to his advice.” In tome caſes, 
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maſter of this art, and uſed it wit great ſucceſs. Thus 
in his ſeventh Phil ipp c, where he ſeems to expreſs the 
greateſt concern, leſt what he was about to ſay ſhould 


ive any offence to the ſenate to whom he was ſpeak- 


ing: „ (ſays he) who always declared for peace, and 
to whom peace among ourſelves, as it is withed tor by 


all good men, was in a particular manner. deſirable; 


who have employed all my induſtry in the forum, in 


the ſenate, and in the defence of my friends, whence 


I have arrived to the higheſt honours, a moderate for 
tune, and what reputation I enjoy: I therefore who 
owe what Iam to peace, and without it could not have 
been the perſon I am, be that what it will, for I would 


arrogate nothing to myſelf; I ſpeak with concern and 
fear, how you will receive what I am going to ſay ;. 


but I beg and intreat. you, from the HS. regard I 
have alway>expreſled for the ſupport a | 

of your honour, that if any thing ſaid by nie ſhould 
at firſt appear harſh or unfit to be received, you will 
notwithſtanding pleaſe to hear it without offence, and 
not reje it till I have explained myſelf: I then, for 


I muſt repeat it again, who have always approved of 


peace, and promoted it, am againit a peace with Mark 
Antony.” This is called i7/inuation ; and may be ne- 
ceſſary, where a cauſe is in itſelf doubtful, or may he 
thought ſo from the, received notions of the hearers, 
or the impreſſions already made upon them by the 
contrary ſide. An houeſt man would not knowingly 


engage in a bad cauſe; and yet through the prevailing 
9 that may be ſo eſteemed which is not ſo in 


itſelf. In thele caſes, therefore, great caution and 
prudence are neceſſary to give ſuch a turn to things, 
and place them in that view as may be leaſt liable to 
offence. And becauſe it ſometimes happens that the 
hearers are not ſo much diſpleaſed at the ſubject as the 
perſon, Quintilian's rule ſeems very proper, when he 
ſays, © it the ſubject diſpleaſes, the character of the 
perſon, ſhould ſupport it ; and when the perſon gives 


_ offence, he ſhould be helped by the cauſe.” 


Cn ae. II. Of Varrati n. 


Tus orator having prepared his hearers to receive 
his diſcourſes with candour and attention, and ac- 
quainted them with his general deſign in the intro- 
duction, before he proceeds directly to his ſubjeR, 


often finds it neceſſary to give ſome account of what 


preceeded, accompanied, or followed upon it. And 
this he does in order to ways. the. view of the parti- 


_ cular point n diſpute, and place it in a clearer light. 


This is called narra ion; which is a recital of ſome- 
thing done, in the order and manner in which it was 
done. Hence it is eaſy to perceive what thoſe thi::gs 
are which properly enter into a narration. And ſuch 
are the cauſe, 1 anner, t me, place, and conſequences 
of an action; with the temper, fortune, views. abi- 
lity, aſſociates, and other circumſtances of thoſe con- 
cerned in it. Not that each of theſe particu ars is ne- 
ceſſary in every narration ; but ſo many of them at 
leaſt as are requiſite to ſet the matter in a juſt light, 


O- Rn An TORY, os” 
Diſpoſition. orators have recourſe to a more covert and artful way 
of opening their es, endeavour to remove jeal u- 

fies, apologize for what they are about to ſay, and ſeem 
tb refer it to the candour of the heaters to judge ot it 
as they pleaſe. Cicero appears to have been a perfect 


advancement . 


he ſaid; 


and make it appear credible. B-fides in relating a Diſpobrion, 
fact, the orator does not content bimſelf with ſuch an 
account of it as is barely ſuſkcient to render what he 
ſays intelligible to his hearers ; but deſcribes it in ſo 
ſtrong and lively a manner as may give the greateſt 
evidence to his relation, and make the deepeſt impreſ- 
ſion upon their minds. And if any part of it appears 
at preſent leſs probable, he promiſes to clear up and 
remove any remaining doubts in the progreſs of his 
diſcourſe. For the fVundation of his reaſoning a fter- 
wards is lad in the narration, from whence he takes 
his arguments for the conformation. And therefore it 
is a matter of no ſmall importance that this part be well 
managed, ſince the ſucceſs of the whole diſcourſe is 
much depends upon it. See NAR AAT. 
_ There are four properties required in a good narra- 
tion; that it be ſhort, clear, probable and pleaſant. 

1. The brevity of a narration is not to be j udged 
of barely from its length : for that may be tov long, 
which contains but a little ; and that too ſhort, which 
comprehends a great deal. Wherefore he &vepends 
upon the nature of the ſubject, ſince fome things re- 
quire more words to give a jult repreſentation of them, 
and others fewer. That may properly therefore be 
called a fort narration, which contains nothing that 
could well have been omitted, nor omits any thing 
which was neceſſary to be ſaid. Now in order to 
avoid both theſe extremes, care ſhould be taken not 
to go farther back in the account of things, nor to 
trace them down lower, than the ſubje& requires; to 
ſay that only in general, which does not need a 
more particular explication ; not to aflign the cauſes 
of things, when it is enough to ſhow they were done ; 
and to omit ſuch things as are ſufficiently underſtood, 
trom what either preceeded, or was conſequent upon 
them. But the orator ſhould be careful, leſt, while 
he endeavours to avoid prolixity, he run into obſcu- 
rity, Horace was very ſenſible of this danger, when 


By ftriving to be ſhort, I grow obſcure. . 
2 


2. Perſpicuity. This may juſtly be eſteemed the Nartation 
chief exce:lency of language. For as the deſign of bringe for- 
ſpeechis to communicate our „ to others, that Ward all 
mult be its greateſt excellence which contributes moſt oo Lena 
to this end; and that, doubleſs, is perſpicuity. As F a caſe, 


perſpicuity therefore is requiſite in all diſcourſe, ſo it &c. in 


is particularly ſerviceable in a narration which con- their pro- 
tains the fubſtance of al: that is to be ſaid after ward. ber and na- 
Wherefore, if this be not ſufficiently underſtood, much wy dar, 
leſs can thoſe things which. receive their light from it. key ee 
Now the following things render a narration clear and to ſet it in 
plain: Pryper and ſignificant words, whoſe meaning a juſt or a 
is well known and determined; ſhort ſentences, though ſtrong 
full and explicit, whoſe parts are not. perplexed but lisht - 
placed in their juſt order ; proper ; articles to join the 
ſentences, and ſhow their connection and dependence 
on each other; a due regard to the order of time, and 
other circumſtances neceſſary to be expreſſed; and, 
laſtly, ſuꝭtable rranſitions. - 

3. Probability. Things appear probable when the 
cauſes aſſigned for them appear natu al; the manner 
in which they are deſcribe ] is eaſy to be conceived; 
the conſequences are ſuch as mig't be expected ;- 


the character of the pe ſons are juſtly. repraſented: 


©. 


"SY and 


Diſpoſtion. and the whole account is well atteſted, 
— itſelf, and agreeable al opinion. 
city likewiſe in the manner of relating a fact, as well 
az in the ſtyle, without any referye or 


OR AT OR T. 


conſiſtent 
W Si 


to the general 


art, contributes very much to its credibility. 
truth loves to appear naked and fa 
colouring or — The conſpiracy of Catiline 
was ſo an 

a deſperado could ever have undertaken it with any 
hopes: of ſucceſs, However, Cicero's account of it to 


the ſenate was ſo full and exact, and ſa well ſuited to 


the character of the perſon, that it preſently gaine 
credit. And therefore, when, upon the coneluſion of 
Cicero's ſpeech, Catiline, who was preſent, 1 
diately ſtood up, and deſired they would not entertain 
ſach bard thoughts of him, but conſider how much his 
family had always been attached to the public intereſt, 
and the great ſervices they had done the ftate ; their 
reſentments roſe io high, that he could not be heard: 
upon which he immediately left the city, and went to 

required in a narration is, that it 
be 


4. The laſt thing 
aunt and entertaining. 
cult, becauſe it does not admit of that accurate com- 


| poſition and pompous drefs which delight the ear, 
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| The uſes 
ö * 


tural, plain, and eaſy 


and recommend fome other 


be endeayours to expreſs every thing in the moſt na- 
manner, not to grow flat and 
tireſome. For Quintihan's remark is very juſt, that 
« the moſt experienced orators find nothing in elo- 

nence more difficult, than what all who hear it fancy 


y could have ſaid themſelves.” And the reaſon of 
he bore to Milo, who obſtructed him in his wicked 


this ſeems very obvious. For as all art is an imitation 
of nature, the nearer it reſembles that, the more per- 
ſect it is in its kind. Hence unexperienced perſons 
often imagine that to be eaſieſt, which ſuits beſt with 


thoſe natural ideas to which: they have been accul- 


tomed; till, upon trial, they are convinced of their 
miſtake. Wherefore, to render this part of a diſeourſe 
pleaſant and agreeable, recourſe mufi be had to ya- 
riety both in the choice of words and turns of the ex- 
reſſion. And therefore queſtions, admirations, inter- 
ocutions, imagery, and other familiar figures, help 
very much to diverſify and enliven a narration, and 
prevent it from becoming dull and tedious, eſpecially 
when.it is carried on to any conſiderable lengih. 
Having given a brief account of the nature and 
properties of a narration, we ſhall now proceed to con- 
fider the uſes of it. 5 WWW 
Laudatory orations are uſually as it were a ſort of 
continued narration, ſet off and adorned with florid 
language and fine images proper to grace the ſubject, 
which is naturally ſo well ſited to afford pleaſure and 
entertainment. Where 


more ſuited to deli erative and judicial d iſcourſes. In 


Cicero's oration for the Manilian law, (which is of the 
former kind), the deſign of the narration is to ſhow 
the Roman people the neceſſity of giving Pompey the 
command of the army againit king. Mithridates, by 
repreſentivg the nature of that war, which is done in 
the ſallowing manner; A great and dangerdus war 
(fays he) threatens your revenues and allies from two 
very powerful kings, Mithridates and Tigranes ; one 


of whom not being purſued: after his: defeat, and the 
; 2 


of who have 1 
For +nues t they acquaint 'me; as friehds; with the ſtate of 
open, ſtript of all 


extravagant, that no one but ſuch 


is not able to 


imme 


And this is more diffi- 
committing that affair ta one certain 
her parts of a diſcourſe. For E 
it certainly requires no ſmall ſkill in the ſpeaker, while he fo 

» 4 


fore a ſeparate narration is 


— 
— 


ene 


parts to worthy gentlemen of the 4queſtrian order 
large — in farming . 


che publie affairs, and danger of their own 5 that many 
vUlages in Bithynia, which is now your proviuce, are 
burnt den, that the kingdom of Ariobarzanet, which 
borders . revenues, is entirely in the enemyꝰs 
power that Lucullus, after feveral victories, is 
withdrawn from the war ; that he who ſucceeds hin 
it: chat all: the allies and Ro- 
man cititens wiſh and deſire the command of that war 
may be given to one particular ;-and that he 
alone, and no other, is dreaded by the enemies. You 
ſee the ſtate of the caſe ; now conſider what to 
be done.” Here is an unhappy ſcene of affairs, which 
ſeemed to call fur immediate redreſſ· The cauſes and 
reaſons. of it are in a very probable manner, 
aud the account well atteſted by perſous of character 


and figure; And what the conſequentes would de, if 


not timtely prevented, no one could wall be i 


remedy ſuggeſted in general is the 
perſon, which 


he afterwards ſhows at 


KE Cicero's defence of Milo (which is 
of the judicial kind), the deſign of the narration, 

greatly commended by Qmittilian, is to prove 
that, iQ the combat between * 


former vas the aggreſſor. And in order to make this 


appent he gives a ſummary account a the conduct of 


Clodius the. year and from the eourſe of 
his aRtiors and behavibur; ſhows the iriveterate hatred 


28 For which cauſe he had often threatened to 
kill him, and given out that he ſhould not live be- 
vond ſuch a z and accordingly he went from 

om without any other apparent reaſon, but that he 
might have an opportunity to attack him in a conve- 
nient place near his own houſe, by which he knew 
Milo was then obliged to paſs. Milo was in the ſe- 
nate that day, where he ſtaid till they broke up, then 
went home, and afterwards ſet forward on his journey. 
When he came to the place in which he was to be 
aſſaulted, Clodius appeared every way prepared for 
ſuch a deſign, being on horſeback, and attended with 
a company of deſperate rufhans ready to execute his 


commands: whereas Milo was with his wife in a cha- 


riot, wrapped: up in his cloak, and attended with ſer- 
vants of both ſexes. Theſe were all circumſtances 
which preceded the fact. And as to the action itſelf, 
with the event of it, the attack, as Cicero ſays, was 
begun by the attendants of Clodius from an 
R Milo's coachman: upon 

ilo, throwing of his cloak, leaped out, and made a 
brave defence againſt Clodins's men, ho were got 
about the chariot. But Clodius, in the heat of the 
ſkirmiſh, giving out that Milo was killed, was himſelf 
ſlain by the ſervants of Milo, to avenge, as they 
thinghs, the death of their maſter, Here ſeems to 
be all the requiſites proper to make this account cre- 
dible. Clodins's' open and avowed hatred of Milo, 
which / proceeded ſo far as to threaten his life ; the 
time of his leaving Rome; the convenience of the 
place; his habit and company ſo different from 


of 


— 


Tart 


* 
— 


large could be no other than 


thoſe 


* 
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Dilpolition. of Milo. joined with his known character of a moſt enemy to Cæſar, and. ſo eſteemed by Ceſar himſelf ; Pifpeſition. 


Cicero very artfully endeayours in his narration to 


that he had formed that deſign to 
And which of them : — rpm 
might very reaſonably be credited from the-adyanced 
— BY which Clodius and his men were placed; 
death of Milo's coachman at the beginning of the 
combat; the ſkirmiſh afterwards at the chariot z and 
the reaſon of Clodius's own death at laſt, which does 
not r to have been intended, till he had given out 
But a diſtinct and ſ te narration is not always 
in any kind of diſcourſe. For if the matter 
be well known before, a ſet and formal narrative will 
be tedious to the hearers. Or if one party has done 
it already, it is needleſs for the other to repeat it. 
But · there are three occaſions eſpecially, in which it 
may ſeem very requiſite: when it will bring light to 
the ſubject ror Bok different accounts have already been 
given out concerning it; or when it has been miſre- 
preſented by the adverſe party. If the point in con- 
troverly be of a dubious nature, or not ſufficiently 
known to the hearers, a diſtinct account of the matter, 
with the particular circumſtances attending it, muſt 
be very ſerviceable, in order to let them into a true 
ſtate of the caſe, and enable them to judge of it with 
greater certainty. |. LILAC 
Moreover, where the oppoſite party has ſet the 
matter in\a-falſe-light by ſome artful and invidious 
turns, or loaded it with any odious circumſtances, it 
ſeems no lefs neceſſary that endeavours ſhould be uſed 
to remove any ill- impreſſions, which otherwiſe might 
remain upon the minds of the hearers, by a different 
and more favourable repreſentation. And if any thing 
can be fixed upon to make the centrary account ap- 
pear abſard or ineredible, it ought particularly to be 
- remarked. Thus Cicero, in his defence of Sextus 
Roſcius, ſhows that he was many miles diftant ſrom 
Rome at the time he was charged with having killed 
his father there. Now (ſays he), while Sextus Ro- 
ſcius was at Ameria, and this Titus Roſeius { his ac- 
cuſer] at Rome, Sextus Roſcius [ the father] was killed 
at the baths on Mount Palatine, returning from ſupper. 
From whence I hope there can be no doubt who ought 
to be ſuſpeged of the murder. And, were not the 
thing plain of itſelf, there is this farther ſuſpicion to 


when the war firſt broke out, 
in it: which he would not have done, had he borne any 


private man by 


take off the force of this charge, — * that, 
e to engage 


perſonal hatred to Cæſar. Quintus Ligarivs (ſays 
he), before there was any ſuſpicion of a war, went into 
Africa as a legate to the proconſul Cains Confidius ; 
in which he ſo approved himſelf, both to the Roman 
citizens and allies, that, when Confidius left the pro- 
vince, the inhabitants would not be ſatisfied he ſhould 
leave the government in the hands of any other pet- 


fon. Therefore Quintus Ligarius having excuſed him- 


ſelf in vain for ſome time, accepted of the government 
againſt his will; which he ſo managed during the 
peace, that both the citizens and allies were greatly 
pleaſed with his integruy and juſtice. The war broke 
out on a ſudden, which thoſe in Africa did. not hear 
of till it was begun ; but upon the news of it, partly 
through inconſiderate haſte, and partly from blind 
fear, they looked out for a leader, firſt for their own 
ſafety, and then as they were affected; when Ligarius, 
thinking of home, and deſirous to return to his friends, 
would not be prevailed on to engage in any affairs. 
In the mean time, Publius Accius Varus, the prætor, 
who was formerly governor of Africa, coming to Uti- 
ca, recourſe was immediately had to him, who very 
eagerly took upon himſelf the government; if that 
can be called a ent, which was conferred on a 
clamour of the ignorant multitude, 
without any public authority. Ligarins, therefore, 
who endeavoured to avoid every thing of that kind, 
cexſed to act ſoon aſter the arrival of Varus.“ Here 
Cicero ends his narrative. For though Ligarius after- 
wards joined with Pompey's party, yet to have men- 
tioned that, which was nothing more than what many 
others had done, whom Cæſar had already pardoned, 
conld have ſerved only to increaſe his diſpleaſure 
againſt him. And therefore he doubtleſs ſhowed 
great ſkill in ſo managing his account, as to take 
off the main force of - the accuſation, and by that 
means make way for his pardon, which he accordingly 
obtained. | 


© Char, III. Of the Propoſition. 


1 . 28 
Ix every juſt and regular diſcourſe, the ſpeaker's The propo- 
intention is to prove or illuſtrate ſomething. © And'fitivn is a | 
when he lays down the ſubject upon which he deſigns dias and 
to treat, in a diſtmQ and expreſs manner, this is d m_— of 
the ___ | = hying 
Orators uſe ſcveral ways in laying down the ſubject down the 
of their "diſcourſes. Sometimes they do it in one ge- ſubject on 
neral 'p+opoſfition. We have an mftance of this in which an 
Cicero's ſpeech to the ſenate, the day after Cæſar was — 1 


killed (as it is given us by Dion Caffius), in which eat. 


fix ĩt upon the proſecutdr ; that, after the fact was 
committed, one Manlius Glaucia, an obſcure fellow, 
the freedman, client; and familiar, of this Titus Ro- 
ſcius, firſt carried the acebdunt of it to Ameria, not to 
the ſon of the deceaſed, but to the houſe of Titus 
Capito his enemy; with more to the ſame purpoſe. 
But-what we bring it for is, to ſhow the uſe which 
Cicero makes of this narration for retorting the crime 
upon the proſecutors. 71 , 
But che orator ſhould be very careful, in conducting 


this part, to avoid every thing which may prejudice the 
cauſe he eſpouſes. Falſehood, and a miſrepreſentation 
of fas, are not to be juſtified ;-but no one is obliged 
to ſay thoſe things which may hurt himſelf. We ſhall 
juſt mention one inſtance of this from Cieero, where 
be has ſhown · great 

before Cæſar for the pardon of Ligartus, who had 


kill in this reſpect, in pleading 


his deſign was to perſuade them to peace and unant- 
mity. * This (ſays he) being the ſtare of our 
affairs, I think it neceſſary that we. lay aſide all the 
difcord and enmity which have been among us, and 
return again to our former peace and a 8 
And then he proceeds to offer his reafons for this 
At other times, to give a clearer and more diſt inct 


vs with Pompey in the civil war. For Ligarius, | 
having been repreſented by the adverſe party as an view of their diſcourſe, they ſobjoin to 9 
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Diſpoſition. the general heads of argument by which they endea- 
—— ur to ſupport it. This methed. Cicero uſes in his 
| ſeventh Phillippic, where he fays, © I who have always 
commended and adviſed to peace, am againſt a peace 
with Mark Antony. But why am I averſe to peace? 

Becauſe it is baſe, becauſe tris dangerous, and becauſe 
it is impracticable. And I beſeech you to bear me 
with your uſual candour, while I make out thele three 

2 things.. NI eee 8 
When che Biit when the ſubje@ relates to ſeveral different 
ſubjeck re- things, which require each of them to be ſeparately 
fers wy laid down in a diſtinct propoſition ; it is called a parti- 
s on; though ſe me have made two kinds of partition, 
things, and one of which they call ſeparation, ond the other enu- 
requires to meration. By the former of theſe, the orator ſhows: 
be laid in whathe agrees with his adverſary, and wherein he 
down in differs from him. So in the caſe formerly mentioned, 
CHD of a perſon accuſed of ſucrilege for ſtealing private 

peſi- | . | 

— it is money out of a temple, he who pleads for the defen- 
called Cant ſays, He owns the fuct; but it being private 
partition. money the point in queſtion is, Whether this be ſacri- 
lege?“ And in the cauſe of Milo, Cicero {peating of 
Clodius, ſays, The point which tow comes" before 
the court, is not, Whether he was killed or not; that 
we confeſs : but, Whether july or unjuſtly.” Now. 

in reality here is no partition, fince the former branch 
of the propoſition is what is agreed upon, and given 

up: and conſequently it is only the latter that remains 

to be diſputed. It is called enumeration, when the ora- 

tor acquaints his hearers with the ſeveral parts of his 
diſcuurſe upon which he defigns to treat. And this 

alone properly ſpeaking, is a partition. Thus Cicero 
{tates his plea in his ae Murzna ; © I perceive” 

the accuſation conſiſts of three parts: the firſt reſpects 

che conduct of his life; the ſecond his dignity and 

the third contains a charge of bribery.” * 

There are three things requiſite in a good parti- 
tion: that it be ſhort, comb ete, and conſiſt but of a e 
memb:rs. " © 4&4 > 37-40 c + +1 W171 
A partition is faid to be. bort, when each propoſi- 

tion contains in it nothing more than what is neceſſary. 
do that the brevity here required is different from that 
of a narration ; for that conſiſts chiefly in things, this 
in words. And, as Quintilian juſtly obſerves, brevity 
ſeems very proper here, where the orator does not ſhow 
what he is then ſpeaking of, but what he defigns to 
diſcourſe upon. 

Again it ought to be *complete and perfect. And 
ſor this end, care muſt be taken to omit no neceſſary 
part in the enumeration. | 

But, however there ſhould be as few heads as is con- 
ſiſtent with the nature of the ſubject. The ancient 
rhetoricians preſcribe three or four a* the moſt. Aud 
we do not remember that Cicero ever exceeds that 
number. But it is certain,” the fewer they are, the 
better, provided nothi g necefſary be omitted. For 
too large a number is both difficult of retention, and 
apt to iutroduce that confuſion which partition is de- 
ſigned to prevent. * 

Hicherto we have been ſpeaking only of theſe heads 
into which che ſubject or gen ral arguments of the dil- 
courie is at firſt divided. For it is ſometimes conve- 
nient to di vide theſe again, or at leaſt ſome of them, 
into ſeveral parts or members. And when this hap- 
pens, it is beſt done, as the ſpeaker comes to each of 
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them in the order at ſirſt laid down; by wich means 
the memory of the hearers will be fs burdened than 
by a multitude of particulars at one andthe fame time. 
Thus Cicero, in his oration for the Manan law, com- 
priſes'whathe * ſay under three general heads. 
4 Pirſt (ſays he) I fhall fpeaäk öf the nature of the 
war, then of its greatneſs, and laſtly about the thoice' 
of x general.” And when he comes to the firſt of 
theſe, he divides it again into for branches; and 
ſhows. „how much the glory of the Romans, the 
fafety of their allies; their greateſt revenues, and the 
fortunes of many of their citizens; were all concerned 
in that war.“ The ſecond head, in which he confiders' 
the greatneſs of the war, bas no diviſion; But when 
he comes to the third head, concerning the choice of 
a general, he divides that Hkewiſe into four parts; 
and ſhows, that ſo many virtues are neceſſary in a con- 
ſumate general, ſuch an one as was proper to have 
the management of that war, namely, till in military 
afftirs, courage, authority, and ſucr t: all which he at- 
tributes tõ Pompey. And this is the ſcheme of that 
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This ſubdividing, however, ſhould never have place 


but when it is abſolutely neceſſary. To ſplit a ſub- 


ject into a great many minute parts by diviſions and 


ſabdivifions without end, has always a bad effect in 


ſpeaking. It may be proper in a logical treatiſe; but 
it makes an oration appear hard and dry, and unne- 
ceſſarily fatigues the — In à ſermon, there 
may be from three to five, or ſix heads, including ſub- 
divifons: ſeldom thould there be more. 


Further, ſome dividetheir ſubject into two parts, Negative 
and propoſe to treat upon it negatively and poſitively x and poſi- 
by ſhowing firſt what it is not, and then What it is. ve divi- 

Ron of a 
ſubject. 


But while they are employed to prove what it is not, 
they are not properly treating upon that, but ſome- 


thing elſe; which ſeems as irregular as it is unneceſ- 


ſary. For he who proves what a thing is, does at the 


- ſame time ſhow what it is not. However in fact, 


there is a ſort of divifion by affirmation and negation, ' 


which may ſometimes be conveniently uſed. As if a 


perſon, charged with killing another, thould thus ſtate 


| his defence: I had done right if I bad killed him, but 


J did not till bim. Here indeed, if the latter can be 
plainly made to appear, it may ſeem needleſs to inſiſt 


upon the former. But if that cannot be ſo fully pro- 
ved but there may be room left for ſuſpicion, it may 
be proper to make ule of both: ſor all perions do 
not ſee things in the ſame light, and he who believes 
the fact, may like wiſe thiak it juit 3 while he who 
thinks it unjuſt, may not believe it, but rather ſup- 
poſe, had it really been committed by the party, he 
would not have denied it, fince he looked upon it as 
defenſible. And this method of proceeding, Quinti- | 


lian compares to a cuſtom often afed in traffic, when 


perions'make a large demand at firſt; in order to gain 


a reaſonable price. Cicero uſes this way of reaſoning 


in his defence of Milo; but in the contrary order: 


that is, he firſt anſwers the charge; and then juſtifies 


the fact, upon the ſuppoſition that the charge was 
true. For he proves, firſt, that Clodivs was the ag- 
greſſor; and not Milo, as the contrary party had aſ- 
ſerted: and then to give the greater advantage to his 
cauſe; he proceeds to ſhow, that if Milo had been the 
aggreſſor, it would however have been a glorious ac- 
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Difpolitian tion to take off ſuch an abandoned wretch, who was 
dot only a common enemy to mankind, but had like 
7. wiſe often threatened his life, OY eta 
A good and iu portion is attended with conſide. 
rable advantages. For it gives both light and orna- 
ment to a diſcourſe. And it is alſo à great relief to 
the hearers, who, by means of theſe ſtops and reſts, 
are much better.enabled to keep pace with the ſpeaker 
without confuſion, . and. by _ calting their thoughts 
either way, from what has been ſaid, both know, ad 
are prepared ſor what is to follow. And as perſons, 
in travelling a road with which, they are acquainted, 

20. on with greater pleaſure and leſs fatigue, becauſe 

hey know how far it is to their journey's end; ſo to 
be appriſed of the ſpeaker's delign, and the ſeveral 
parts of his diſcourſe which he propoſes to treat on, 
contributes very much to relieve the hearer, and keep 
up his attention. This muſt appear very evident to 
all who conſider. how 28 at's W long and 
cloſely to one thing, eſpecially. when we do not know 
how 2 it may be before = are like to be releaſed. 

Whereas, when we are before:hand acquainted, with 
the ſcheme, and the ſpeaker proceeds regularly from 
one thing to another, opportunity is given to eaſe the 
mind, by relaxing the attention, and recalling it again 
when neceſſary. In a ſermon, or in plcading at 
the bar, few. things are of greater conſequence than 
a proper or happy diviſion. It ſhould be ſtudied with 
much accuracy and care; for if one take. a wrong 
method at firſt ſetting out, it will lead them altray in 
all that follows. It will render the whole difcourſe 
either perplexed or languid; and though the hearers 
may not be able to tell where the fault or diſorder 
lies, they will be ſenſible there is a diſorder ſome 
where, and find themſelves little affected by what is 
ſpoken. The French writers of ſermons ſtudy neat- 
neſs and elegance in the diviſion of their ſubjects 
much more than the Englith do; whoſe diſtributions, 
though ſenſible and juſt, yet are often inartificial and 
verboſe. | rn 


Cuar. IV. Of Confirmation, 
31 


Confirma- Tut orator having acquainted his hearers in the 
tion is uſed propoſiti n with tbe. ſubject on which he deſigns to 
for the ar- giſeourſe, uſually. proceeds either to prove or illuſtrate 

men's what he has there laid down. For ſome dilcourſes 


roug ht in - g 
defence of require nothing more than an enlargement or ill uſtra- 


a ſubject. tion, to ſet them in a proper light, and recommend 


them to the hearers; for which reaſon, likewiſe, 
they have often no diſtin& propoſition. But where 


arguments are brought in defence of the ſubject, this 


is properly confirmation. Fury, as Cicero deſines it 
6 confirmation is that which gives proof, aut ority, 


and ſupport to a cauſe, by reaſoning.' A d or this. 


end, ii any thing in the propoſition ſeems obſcure, or 
liab e to be miſunderitood, the orator firit takes care 


to explain it, and then goes on to offer ſuch arguments 


for the prof of it, and repreſ.nt th m in ſuch a 
light, as may be moſt proper to gain the ailent of his 
An a e s | 

But here it is pr per to obſerve, that there are 
different ways of reaſuuing ſuited to diifereit arts. 
The mathematician treats his ſubje& after another 
manger than the logician, and the orator in @ me- 
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thod different from them both. Two methods of Diſpoſition. 
reaſ ming are employed by orators, the. ſynthetic and - 
analytic. 5 F 1 32 

1. Every piece of ſynthetic reaſoning may be re- Synthetic 
ſolved into a ſyllogiſm or ſeries of {yllo iſms, (ſee Lo- reaſoning 
GC.) Thus we, may reduce Cicero's argument, by mar al- 
which he endeavours to prove that Clodius allaulted be 


Milo, and net Milo Cldius, to a ſyliogiſm in this de 2 fie” 


manner: | 34.10 _ gifm or ſe - 
FH | "IP +... ries of ſyb- 
e was the aggreſſor, whoſe advantage it was to Bil logiſms, - 


the other. | 
But it ww1s the advantage of Clodius to kill Milo, and 

not Mi'o to bill him. | 2 
N * Cad us vat. the agzreſir, or he aſſaulted 

149. 

The thing to be proved was, that Clod ius aſſaulted 
Milo, which thereſore comes in the concluſion: and 
the argument, by which it is proved, is taken from 
the head of profit or advantage. Thus the logician 
would treat this argument; and if either of the pre- 
miſes were queſtioned, he would ſupport it with ano- 
ther ſyllogiſm. But this ſhort and dry way of rea- 
ſouing does not at all ſuit the orator : who not only 
for variety chinges the order of the parts, beginning 
ſometimes with the minor, and at other times with the 
concluſion, and ending with the major; but like wiſe 
clothes each part with ſuch ornaments of expreſſion 
as are proper to enliven the ſub, ect, and render it 
more agreeable and entertaining, And he frequently 
ſubjoins, either to the major propoſition, or minor, 
and ſometimes to both, one or more arguments to ſup- 
port them; aud perhaps others to conhirm or i.lutrate 
them as he thinks it requiſite. Therefore, as a logi- 
cal ſyllogiſm conliſts of three parts or propoſitions, 
a rhetoricial ſyllogiſm frequently contains | Lak and 
many times. five parts. And Cicero reckons this laſt 
the moſt complete. But all that is ſaid in confirma- 
tion of either of the premiles is accounted but as one 
part. This will appear more evident by examples. 


By a ſhort ſyllogiſm Cicero thus proves, that the 


Carthaginians were not to be truſted : + Thoſe who 


have often deceived us, by violating their engage- 


ments, ought not to be truſted. For if we receive 
any damage by their treachery, we can blame no 
body but ourſelves. But the Carthaginians have often. 
ſodeceived us. Therefore it is madneſs to truit them“ 
Here the major propoſition is ſupported by a reaſon. 
The minor needed none; becauſe the treachery of the 
Carthaginians was well known, So that this ſyllogiſm 
conſiſts of four parts. But by a ſyllogiſm of five parts 
he proves ſomewhat more largely and elegantly, that 
the world is under the direction of a wile governor | 
The major is this: Thuſe things are better governed 
which are under the direction of wiſdom, than thoſe 
which are not.“ This he proves by ſeveral initances ; 
A houſe managed with prudence has every thing in 
better order, and more convenient than that which. 
is under nv regulation. An army commanded by a 
wiſe and ſk Iſul general is in all reſpects better go- 


verned than one which has a fool or ma'iman at the 


head of it. And the like is to be (aid of a thip, wh ch 
performs her courſe beſt under the direction of a 1kil- 
{ul pilot,” Theu he proceeds to the minor thus: 
« But nothing is better governed than the univerſe.” 

Which. 


* 
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Diſpoſition. Which he proves in this manner: *Theriſing and ih tery perſons fromabs labour and g ef oratory; not E22. 

ug of the heavenly bodies keep a certain determined thaie want of or 
ccc wad <a ' 8, By r \ Bat orwars do not often ule Gee he 
neceſſarily return in the manner, are ö lete ſy $» hat enthymems. got often 
to che advantage of the 1 nor did the viciſſi- os Oh ſhawn * . 
tudes of night and day ever gut become prejudicial, uon, Plete f 

altering their courſe.” - Bi all which ha ans And in og of tyllo. bn er 
| Bu « That the world muſt be under the ec giſin. chat propoſiton is omitted, whether it de the mon * . 
of a Nb. vernor.” In ** be —_— the or minor, which is fulficiently manifeſt of it- — 4 
er v 


er of the parts ſelt, and eafily be ſupplied by the hearers, B — 
* produce another, in which the order is di- the pro GG 2 expreſſed it uſually 2x anchy- 
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realy contrary; for inning with the concluſon, 
he proceeds next to the minor propofition, and fo 
ends with the major. In his 2 of Cœlius, his 
defign is to prove that Cœlius had not led a looſe and 
vicious life, with which his enemies had charged 
him. And this he does, by ſhowing he had clotely 
tollowed his ſtudies, and was a g orator. This 
may probably at firſt ſight appear but a weak argu- 

ment, though to him who conſiders what Cicero 
everywhere declares neceffary to gain that n 
it may perhaps be thought otherwiſe. The ſenſe of 

what he ſays here may be reduced to-this ſyllogiſm. 


Thoſe who have purſued the oratory, fo as 
Tex in, com be? tl on 222 
Ve. 
Bas Cahus bus done this. 
But tet us hear Cicero himſelf. He begins with the 
concluſion, thus: Calius is not char with 


uſeneſs, extravagancy, debts, or, 
* a vice _—_— is — from abating 
that it rather increaſes it 7. he never d in 


amours, and thoſe pleaſures of youth, as y are 


called, which are ſoon thrown off, as reaſon ene 6 


Then he proceeds to the minor, and ſhows from the 
effects, that Calius had cloſely Bimſelf to the 
beſt arts, by which he means for an 
orator : Lou have now heard him make his own 
defence, and you formerly heard him engaged in a 


ecution ( Oey to vindicate, not to applaud 
E 2 but perceive his manner of 


ing, 8 ability, bis ſenſe and command 
of lan Nor did he only diſcover a genius, 
which oftentimes do — of itſelf when it is 


not improved by induſtry ; but what he ſaid (if m 
affeQion for him did not bias my judgment) 
to be the effect of learning, application, and ſtudy. 
And then he comes to the major: But be aſſured, 
choſe vices charged upon Cœlius, and the ſtudies upon 
which Lam new diſcourſing, cannot meet in the ſame 
perſon. For itmaanpeſible thata mind, diſturbed 
ſuch irregular paſſions, ſhould be able to go throu 
what we orators do, I do not mean only in ſpeaking, 
but even in thinking,” And this be proves by an 
argument taken from the fcarcity ot good orators, 
6% Can any other reaſon be ted: why ſo few, 


both now, and at all times have engaged in this Thi 
province, when the reward: of eloquence are ſo mag - 


t. ap- 


ni ficent, and it is attended with ſo great deli 


Plauſe, glory and honour ? All pleaſures mult be ne- 
glected ; diverſions, recreations, and entertainments 
omitted; and even the conver:ation of all our friends 


autre 2 19 on dag nt. ms 
ma 0 Om 1 whi 
es to pro 22 
will make this 2 


12 
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like manner that other H 
by which he ſhows Jer the Ooh 


thaginians ought not 


above-mentioned 


to be truſted, by omitting the minor, may be reduced - 


to the following enthymem. | 
"_ who bave oftcu broken their faith orb 8 


when they conſiſt of contrary parts: becaule the 

turn of them is moſt acute, and pun — 
of Micipſa in Salluſt: What will de faith- 
ful to you who are an enemy to your friends?” © And 
ſo likewiſe that of Cicero for Milo, 
dius : © You fit as avengers of his death; whole life 
you would not reſtore, did you think it in your 
power.” Orators manage enthymems in the ſame 
manner they do ſyllogiſms ; that is, they invert the 
order of the parts, and confirm the ſition by one 
or more reaſons : and therefore mann enthymem 
frequently conſiſts of three parts, as a ſyllogiſm dyes 


of five. Though, ſtrictiy ſpeaking, a ſyllogiſm cas 


conſiſt of no more than three parts, and an enthymem 


but of two : and the arguments brought to ſupport 
either of the propoſitions conſtitute fo many new 


enthymems, of ich the part they are deſigned to 


prove is the 
example: 


of Clo- 


conclufion. To illuſtrate this by an 


truſted 
F, , ref the cure * us be 
ee * | 


© Every one woolt readily readily togply che mia finex the 
perſidiouſneſs of the was known by a 
But it is rec — — 


— thinks binſeif under the bighet % 


tien to bis c 
| Theefoor be fhonld fbun xo danger to ſerve it. 
In this the major is wanting, which would 


run thus : e who is under the higheſt obligations to 
another, ſhould ſhun no danger in order to ſerve him.“ 
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